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Biographical Memoirs of M. Halle!* and jif. Corvisart. 
By Baron CuviKE. 

1. Biographical Memoir cfM* Halle!. 

Jean Noel Halle^ born at Paris, on the 6th January 176*5 
was of a family,. seveial of whom had become distinguished in 
the artsf . . His father, grandfieitber, and one of his uncles, had 
been excellent painters, and he had himself applied to drawing 
with great success. This inclination was naturally favoured by 
a pretty long resadehce at Rome with his father, who was di- 
rector of the French Academy in that city, and, in fact, he 
studied there, with great assiduity, the monuments of ancient 
art, and the works of the great ardBti^ of the sixteenth century ; 
but, among his fathef^s acqmuntance, he at the' same time met 
with two men of science, the French Franciscans, Jacquier and 
Lesueur,- the commentators of Newton, and their ccmversation 
op^ed to his mind another prospect. He was always characte- 
rized by a remarkable accuracy of judgment ; and the sciences 
fimnded on odculation and experiment, offered to this predomi^ 
nant quality of his mind greater attraction than the arts^ wbose 
principal source will always be a lively imi^inatioD, and a great 

* Betd at the Boyal Institute of France on ,the 11th June 18^. 

t Claude Guy Hall^, his grand&ther; Noel Hall^ his &ther; the two 
Bestouts, Jourenet and Lb Fosse, his kinsmen. In the number was alm^ 
the poet La Fosse, the author of Manlius. 

aCTOBER — l)ECEMB£B 18S9. A 
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degree of sensibility. On bis return, a domestic example con^ 
finned him m tbis new pursuit. 

Anne Cbarles Lorry*, one of tbe most ^ble and most es^ 
teemed phyddans at tbe end. of tbe last century, was Ms ma- 
ternal uncle. Cbarmed witb tbe steadiness be discovered in 
bis young friend, , be wirfie4 to niiake him his pu{)il and succes- 
sor, and sooi\ gained him entirely to medicine. In vain did tbe 
protectpr^ of bis family bold forth to him brilliant expetMAoam 
in tbe JSnantes>; nothing could sbitke hisMiobid^, and, after 
attending tbe schools in confoiwty to tbe established rules, be 
took bis first d^;ree» is VPfB. 

Tbejuioirtedge and clearness of understanding,. of which be 
g/fffe^ ptocft in his first exercises, so much distinguished bim,^ thaty 
even before be bad in form received the doctor'^s cap, tbe 
founders of the Royal Society of Medidne wished to have him 
as a companion in tbdr labours ;-^ precoqous* bcmour, which 
afterwards prevented him from obtaining in the Faculty tbe title 
of Regent Doctor. Tbe same affront has been offered to Four- 
ctoy, and other individuals of the highest mmt, and from tbe^ 
s^me motive,^— the childish. jealousy which led the Faculty to^ 
consider tb6 Royal Sodety as a rival body, andwUcb induced^ 
them to vow an implacable hatred against those of their own mem^ 
bers, who bad consented to let tbdr' names be inscribed on ^e: 
lists of the Sodety. Jt will be leiaoembered that thii antipathy ex-' 
cited tbe most ridieulous dissensions among the physicians of the' 
capital, and gave rise to a multitude of edioUs libel»and satires ;.> 
but wba( may already ^ve a favourable idda of the gentleness^ 
and modesty of M. Hailed character;! ^8 well as of tbe esteem' 
which these quaUties insfuredy is^ that, in productions^ ip wbicbl 
rneti of the highest reputation were, ndt eppired^ be was lesr* 
abused than any of bis brethren. Keepmg, in fact,}* at a dia*' 
timce from all intrigue^ thinking onfy of the elucidation^ of hk^i 
art by wbatevet aid the acmices cduld yield to ii^:but never v»>r 
li;iing bimsdf on bissuoeessesorbis disoavcri^s^andnet'trekihg; 
a popular reputation,, be did not offend the .vanity, qr,intei^e|[e 
with tbe interest, of any one. Tbe study of medicine appeared 
to him sufficient to occupy a lifetime. . Nothing, that relates tO; 

• Son of Francis Lorry, and brother of Paul Charles Lorrr, both profes- 
sors of the Faculty of Law. ♦ 
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maa as a phy«cal and moral t^nt, was, in his opinion, uncon- 
aeded with that noble science ; and, in the disinterested feelings 
towards it whidi he exp^enced, he viewed as marks of imbeci^ 
lity all en^avouiB to gain the estimation of a public, destitute 
of every diing that would qualify them to judge. He, there- 
fixe, remained coostandy beside his patients, or in his closet, 
obsa-viDg the pifogress of natural history, chemistry, natural 
piiilo0opby, and even of pcditicid ec€»iomy and the welfare of< 
all ranks, not less than of phyaology and anatomy ; but al- 
ways con^derin^ these sciences in their 1*elations to the health 
of die spedes, and to that of individuals. It will readily be un- 
derstood that, after forming to himself so enlarged ideas of me^ 
didne, after prescribing to himself so extensive a course of 
study, be would not be in hiffite to bririg himself forward to 
public view ; and, in Aict, eitcepdnghis- labours at the Society 
of Medicine, of which he was one of the most industrious mem- 
bers*, and the care which he bestowed cm the publication of 
some writings of his uncle *f*, he does not seem to. have brought 
ibrward any work, or to have engaged in any public empby- 
ment, up to 1795, when he had already passed his fortieth year: 
SriU, wfail0 be was thus laboriously improving him^lf, he had 

• We find, by him, in the Collection of Memoirs of the Royal Society of 
ifedicine^ a Report an the Prdperties and Effects of the Aoot of Tooihntort in the 
Trtatmehi ef Ikh ; ObeertfttHone on the Phemomend oM VariaHonk whieh (he 
WMepre^efite tn a State of HeMk ; aad pa two ^iumtnatJong qf d^ttd bodle^ 
which pfresent^ p^nomena v^ry different from thoee whid^ the disease 
seemed to indicate. In the first there was a scirrhous indurakon of tiie sto- 
maeh ; in the other a disorganigation of the kidneys, A ^ehioir, Ohffhe Effects 
^ Cetmpkor given in large Doses, and on the Pirop^rtg which ^lat suhstanee pos^ 
semte ef being a CorretHce ^ Ofkum ; r^ectipns on secondary fevierB* and on' 
the swelling wl^ takes place in sma^l-pox, and several interesting reports, 
on qu^ions submitted to the Society, especially those on police, as it r^ards 
the salubrity of towns. He gave, in particular, in 1784, an interesting Re- 
port, O* (he l^nture a^ Effects of the Mephitic Air qf JFVitne^, when th^ sub- 
jeel to be examin«d wm the preservative the oculist Janin pretended to 
hsre diacovered in acetic add. It was printed separately in 1786. 

-f- 1^ 1784, he publidied an e^t^n of Lorry's work, entitled, De Prwdmit, 
Morborum MutationUms et Conversiombtu ; and inserted in the Memoirs of the 
Royal Society, the observati6ne of the same author. Oh the VoiaOle and Odo^ 
reus Parts of Medkiries, dSrUted fttm VegetaSte and Antmcd SubsUthoes, At d 
later) period he published an edition of the writing^ of Boxden, On the Ghnds 
and Ceikdar 7*^^. 

a2 
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not lived without benefit to others. His practice had graduaffjr 
extended, but it was of a. angular kind. The easy drcum- 
stances which bis faiMly had long enjoyed, allowed. him to visit, 
by preference, the sick poor; and this he did assiduously. He 
aided them by his gifts as much as by his advice; and, inge- 
nious in his charity, ccmcealed his bounty from those by whom^ 
from delicacy, it would not have been accepted. More than 
one person in distress, on recovering from sickness, found all his 
expenses paid, and learned, only by importunate inquiry, that 
every thing had been provided by his physician. His charity 
gained a great reward, and that which best suited him, the 
ability still to exercise it at the period when it became most 
necessary. His father and grandfather had recaved the riUxm 
of St Michael, and the ennoblement . that always accompanied 
admission into the order, brought him under the decree of 
banishment, when the Convention commanded the nobles to 
leave Paris ; but, as the physician of the poor, he was excepted 
from the rule ; and he had then another kind of calamity to re- 
lieve. To avert dangers that threatened every one, fflid, when 
it was possible, to provide the means of escaping them, became 
in his eyes duties not less sacred than those of his profesabn. 
He penetrated into the prison of Malesherbes, brought him con- 
solation, and received his last farewell. He drew up, at the 
Lyceum of Arts, the petition solidting the pardon of Lavoimer. 
A thmisand other services, where the chief condition was secrecy, 
but which time has in part revealed, occupied him during these 
two years^! which were ages of misery and disgrace. 

At length the period arrived when M. Hall^ was called to 
teach, a*d to advance, by his writings, the art to which he had 
devoted himself. Fourcroy, entrusted, in 1794 and 1796, 
with the establishment of a school of medicine, conferred on 
him the chair of Medical Physics and Health. Not \oag after, 
in 1796, when the Institute was formed, he was named a mem- . 
ber of the Section of Medicine and Surgery; and, in 1806, 
Corvisart, frilly occupied with his duties near the chief of the 
government, selected him as his coadjutor in his chair at the 
College of France, and soon left it to him entirely. 

At the Institute, M. Hall^ shewed himself not less active 
than he had been before at the Society of Medicine. Among 
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OS. he suocesrively treated the greatest questums/ of medieal 
scieiioe, wheth^ in the reports that were asked of him, or in^ 
memoirs in whkh he explained his own views. His rep(»rts on 
the oowpox are the most important of all. He had u^eld it, 
in -some degree, fhimthe time of its introduction, in 1800, and 
had made known its beneficial effects. In 1812, when these 
had been eS^H^Antd by an experience of some domtion, he re. 
examined die = subject, shewed the nature* of' the exceptions, 
ascertained their causes,- and thus contributed to gain, for that 
admirable preservative, the confid^ice that was due to it. He^ 
may be-r^arded as one of its most successful promoters; and 
France will name him with the Woodvilles : and the Rochefou- 
eaults. ! On this account, Italy, too, owes him especial gratitude. 
In 1810, he was: summoned to extend- vaccination in' the state 
of Lucca, and in Tuscany ; and the public experin^ents he made 
chare, together with the detailed account he gave of them, for- 
warded its pc^ularity in that country. 

In his lectures at the faculty, M. Hall^ viewed medicine as a 
subject of observation, and dwelt chiefly on those phenomaia of 
the animal economy whidi can be referred to the known laws of 
the physical sciences. Phyacians have, according to him, too 
much undervalued • the apfdication of these sciences. ^* The 
fNToUem of nature,^ says he, ** is a compound of the known and 
the constant, widi' the unknown and the variable ; and it is a. 
great errcnr to imagine, that, to resolve it, to obtain the value of 
the unknown, and to fix the shades of the variable, the constant 
and cakulaUe* elements are to be neglected.**^ In this lay the 
fundamaital principle of his course. He did not publish his 
lectures, but the articles which his pupils extracted from them, 
for the Dictiontunre des Sciences Midicales, will serve to a£Pord 
some idea of the whdie course *. In these artides are seen com- • 
bined the most enlarged views, a sound judgment, and vast- 
erudition. He always keeps pace with the advance of the 
sciences, and brings them to his subject in the most ingenious 
manner. 

His arudition was still more eminently displayed in his lectures 

* Especially the articles Hygiene, Mati^re de Hygiene, Alimens, Bains, 
Percepta, Electricite, Fliyai^ue Medicale, AMque, Europe, &c. 
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at the College of Fffw<»9 in which hey as it were, shewed the 
other side of the pictiupe of medical scienoe, where the economy 
is viewed in itsl intimate changes.; and phyeddd tonaidesi^ioQa 
must ahnost always be in a great ineasureifenolincedi' Hetod^ 
finr his sabjeet the history of eiperienoe in medicine, from the 
first written nknmmeiftts of die.att, wad hsgm bis course intli ma 
ii^rpretalion of ^he wbcks of Hippoeratels, not Ihait he, like ao 
many moderasy by whom ithey have been sclairoely iind^!Stoody 
wished to exhibit them pedanticfdljr^ as. o^ectico^ lof UB&UiUe 
oracles, to which nothibg. could be added^ mi bmn wUdi AOr. 
thing .txMild be taken away> but beoatlse lie saw ui them the tamti 
attempts df genius . to reduce to rules an oijder of fSftols whidi 
seem to coiffiist c»ly of exceptions, iqd because the gust and 
profound views which, notwithstanding some«rrocs, ^are iuihese 
works, in so great number^ excite the higher adneuratkMi item, 
having been formed at a, period <when all was unknown beyw^ 
what is evident from the immediate Qb9epvadm of diseases. 

An intiinate acquaintaiioe ^ith the £rredk language/ ai]^ jassi- 
duous study of the philosophers and pbyueians of antiquityy 
had suggested to him happy explamtions of sev^^ obscure 
passages in tiie Father of Medicine ; and it is mudi to be r^ret^ 
ted ithat neither bis nol;es, nor those of hi^ . auditors, have beea 
fbund sufficiently ainple for the ^reproduction of this course, at 
least in its principal articles, as has been done with respiect to 
his course on the Study of health. 

His dei^gn was to follow the pro^e^ of observation in all- 
ages, to shew ho^ new facts have led to more cc^r^t general 
pritidples, and how, on the o^her band, scic^dce hasalmost always 
l^n retarded by systems. It was a kind of ^perimeiltal logic, 
in which he exet)dsed his pupils, end ibey ciould have had no 
better master than he who, from bis childhood, had been so dis^ 
tingui^ed by his sound judgment. 

Nothing was wanting in M. Hal^e as. to knowledge to make, 
him an excellent professor. He wa$> thoroughly yersed in aU 
the accessory sciences, and had read in their original language, 
the works of all the great physicians. His own experience was 
immense, and directed according to the surest method ; but it 
is not generally at the age of forty that one can acquire the fa- 
cility of elo<;ution indispenifeable to fix the attention of a nume- 
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«6ui iiiidiliTy. He i«as net an exceplioii, and Uiere wiH «ffiear 
iMe cniae <^<8Uipprize^ wlien we refleet hofvir few tbere have bem 
<«moiig lhe> nuHiy enmentiiidmduals. suoG08fUvely chosen iot ouir 
idelibemtive aq^bli^ Nei^eiidielets, whut < wad. upjdeiksant in 
^s delivery .was . fedeenied ; by ttbe |>infoimdi)C88 of what h^ 
•taught; and periiqw .itwasithk vmiy depth, the! vast. ^Ltent of 
his knowledge, andf his multiplied views, of objects, diat ocmtri- 
fbuted'to lemkar his leetures ilets agreeable to most >]roiiiigpeo|^ 
;A't .first, aetudeiit w<Mild have only sfmple and clear rules, and 
igneranee^akMie could* establish sudi; inlmedicine. But M. Hall^ 
•had also p^pil8.of talent and si^aeily, who,: not havii^ allowed 
•themsdves: to be repelled by those circumstaaces, had reason fiir 
:coi^prBtuIalion, as they Juive since es^pvessed onevery oppcnrlu- ' 
nity. From this seledt numbel* have, oome many of the aUe 
tphy^aims and distinguiehed professors #hb are now the onia- 
•meat of the ^Pacuiiy. 

M. 'Hall^^s practice also vras in. some dtgvee affiwted by thk 
great extent of his knowledge. He knew too much not to have 
idoulks in aU 4a8es, and in acute diseases nothing is so vexatious 
sas doubtii^. The^ick, as well ai^ those about them, in general, 
-like physicians whose practice is decided. He was therefore 
^preferred for dironic diseases, where it is not necessary to foirm 
an immediate^oiMinion. In this kind of practice he enjoyed (he 
highest reputation ; and those who may not choose to rely oil 
ithe dedsion of the puUic, - will at least trust to the judgment of 
a^phyeidan, whoee right to judgein such a case willnot be dts- 
^puited. Corvkart, in bequeatlnng to Hall^ the portrait of Stoll, 
<«vete tbat he left this gift to him as the physicito whom he 
anest esteemed.. 

He had>above aU, in a high degree, the talent of making him- 
e^ beloived by his patients. Most of them were no longer of 
4he class towwd whom he could exercise his charity, but bene- 
,vdence can assoaseall forms. Those of whom he took charge 
^leenne in a manner his children. They saw in him a friend or 
relaliiHi, rather than a physician. When he could not rdieve 
diem, he withdrew their mind by agreeable conversation from 
die depresnng thoughts which would have aggravated their 
'disease, and even frequently, when their circumstances were 
not such that he could have the most natural pretext for 



Digitized by 



Google 



8 : Biogra/phicdl Meminr of M. HaJM. 

shewing his geperodty, he was at perns to find others. I do 
not merely- say that he -accepted nothing from his professional 
brethren or ' his piipils— this were a coromixi case ; but he also 
refused anything fnnn. artists, because, bdng the son and 
grandsoii, Uie nephew and grandnephew, of .well-known painters, 
be cokaidered himself ^ as one • of their : fan^ly ; he received no- 
thing from diurchmen, because, if thiey had only what w^s ne- 
cessary, for them, they! ought not. to reduce it— and if they had 
more, it belonged to the poor. ^ Such reasons he never ^wanted.; 
one alinbst required.to.be privileged, in order to make him ac- 
cept a reeoBipense ; but there was another privilege, - the ' great- 
est of all in hk eyes-^that of persons who .were unable to recom- 
pense him. •' They .were preferred to 'every other. : Betuming 
home cme. day exhausted with fatigue, he! was told, that alady 
bad cometocoiMult him« He. sent to. request her to apply to 
some of his brethren. But she dared not, because she had no- 
thing to ^ve. . ^f .Oh ! in that case,^' said he, ^< I have'no right 
to send her .away.? : 

This . generosity pervaded . his . whole conduct. : He ; always 
gave up. the whole pit^: of his! works to.the.young men- who 
had ast^sted him in collecting materials: for. them. Being.en- 
gaged I to draw up . the, new .Codex, what,* wias. assigned .him by 
the gQven^ment for , this kbour, he laid out in comjpleting the 
dabiii^t of the Faculty. 

Happy in the good he did, in, his ficHrtune, . and in his 
iamily, M^ Hall^ seemed moreover to possess the Ueadng 
which increases the enjoyment of every other. His health was 
most robust : only spmetimes, he was troubled by oppre»»(Hi8 
arising from an excess of blood, but they were speedily lemoved 
by bleeding. A stone, [however, suddenly manifested itself in 
his bladder. At this critical moment, when so many, other men 
would have thought only of themselves, his careful charity re- 
mained unfiltered. Before having the operation performed, he, 
with difficulty, vi^ted scmie poor individuals whom he had main- 
tained, faring that his long absence would seem to them to 
proceed from forgetfulness. The operation was successful ; but 
there took place ^ a new congestion in his chest, which, almost 
^ddenly, carried him cff on the' 11th February 1822. He was 
^nly sixty-eight years old; and if the ingenious modes lately 
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devised for the treatment of this cruel disease bad been but a 
little sooner known, he would probably still have been full of 
acCivity and life. In the Academy bis place was filled by M. 
Chausaier, and in the College of France by M. Laennec, who 
has himself been in his yoiSth removed from an art which' be 
had already benefited, and to which he gave promise of still 
more impcHTtftnt discoveries. 

2. Biographical Memoir ofM.. Cobvisabt. 

Jeak Nicolas Cobvisabt, the associate iti office, and constant 
Triend of M. Halle, was only one year younger. He was 
bom on the 15th February 1745, at Dricourt, a viUage in the 
department of the Ardennes, whither his father, an attorney at 
Paris, had retired, durii^ one of those banishments of the par- 
liament, which the quarrds of that body with the clergy so fre- 
quently occa^oned during the reign of Louis XV. The duties 
of an attorney, exercised with talent and probity, yidded sure 
profits, and would have enriched M. Corvisart, the father; 
but he is;said to have had a pasnon far painting, without 
knowing much about it, . and, what he- gained by defending bis 
clients, he Imd out in purchasing bad juctures. Bang not more 
stalled in human nature, he, for a long time, persisted in wirii- 
ing his scm to follow his own professiin, and kept him for wh<de 
days, copying law papers. The young man, who was of a lively 
and. ardent disposition, fdit that. he had been born fcnr less mo- 
notonous occupations. A vague uneasiness disquieted him, his 
law studies became, every day more insuppcntable, and, per- 
haps,.he would have fallen into great irregularities, had he not, 
on one of those festive rambles in which he indulged himself, 
whenever, he' could escape the :eye of his father, entered by 
chance, the lecture-room of Anthony Petit, one of the most elo- 
quent men. who have been professcars of anatomy and medicine 
during the dghteenth century. On hearing the impressive dis- 
course of that master, and attending to the majestic develop, 
ment of ideas, whose novelty equalled their extent, the young 
Corvisart recc^nised the profesiuon for which he was designed. 
He longed to study the animal economy, and for this purpose 
be determined to be a physician. From this moment, dispatch- 
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iog.eirly in iheinoroiog (he writings which his ikther had pr^ 
soribed lor bim :(» the moA of the day, and requestii^ the 
cUaikdh ^ oompanima, to keep his. secret^ he occu|Ned all the 
hours jihat he coQld spare in attendk^ the lectmes ^ Vtiit, 
hf^m^ Destauli:, Vioq d'Aeyr, and our .estimable felbw mam- 
bar M. ^I^oirtal* His father at length perceiving bis Mtml j0f 
amduity, inquired into the cause of his ooodbMt»JMkd'^Btoov6rsd 
it ; but, finding that it was now too bte to restrain him, he per* 
antled Inaei to.^^ect bis whole attention to his^ new career. 
The Academy has possessed many members, whom an irresisti-> 
|i^\pv«qpeiifityjhas thus led to escape ^ from >tbe more hunible 
plans^iN^ich theic'jrelalions had formed for than, and this.peri 
semevanee tin seeking a professiony in dcfiance.nf all ofaatacles) 
would luukmbtedly be a good test for the choice of one ; but 
how many^yoang^perastis would be found' whom these obstacles 
would not^eomfdetriy arrest, or who would not ienter on courses 
worse than idleness (orirresohition ? 

The mode .of teaching medicine was then very far removed 
fppm Ibevektent ^and. jregularity ; whieh it has since attamed. The 
Fapulty of Bams(9 tin asMient body, oifpmized in-the nliddle 
ages^ bad «caroely made any .<;&ange in a systtem of government 
Ihat dated bade ttve caii^ueies. With the title of Doctor, all 
it^^membefs^rooav^ .the ngfat of tsadiing ; but they cbd not 
become bouttd tO:teach. . Itwas onlyby chmce that a sufficient 
Qi^aaber eyeEdeiiOte4idKm8elves to the task of insuring ar^u- 
lar cwHsejof .ile^uves toiyoulfa. Some fvofessocsbips were, in- 
4eed|tinstitaled)in)tlie J'aoulty^ but th^r fee was wrelrfiedly 
sioalL Tbct:p i 'o fcapi ' o were dianged every t#o yeaDi, ibe 
yieMUf^rdoc^mst being made :to occupy these chairs in regular 
^vmmeion. They hastened 'to -get throil^ the drudgery, in 
<nrder to .aoquiee the title of Regent E^octor, and, entering oq 
o#ce^'Wthout..lhe.pnBpanition of ^udy, they retired without 
ba^il^ fprmtd dMiiiediws <by pmctice. Besides, there were too 
p^boJeQlMfeBatitfae«bcdsof)the Ml. Inorder toseea&w 
pi^^t9» the students accompanied the>elder physicians in their 
visits f afterwards, when these elder physicians were unwell, or 
tporwud) busied wilii 4>i»ctiee, they acted for them, and thus 
t^ey ooptinued, till at length they, too, slowly attained their pro- 
fessioaaltrank. l 
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M^ Corvi wty 'to winitee aTdent gienius ^\m tedious progriM 
oddd 'Hot itSL t&%e singalariy dingrOMble, iiad ^j^^ ihe^t^o^ 
tOc(kifbtnn bfOM^lf to it in ev«ry;|xttiit; but^heilhose hiB-«ftasi 
tors AB ^ man destined^ to beoorae one himisidf. IMbois'd^ 
fiochefoit, dttef qp%mian>of La Cbarit^, and i)e88aUk^ dii^f 
iotgedB of 'Ifae VL&u^Umi, in tk^ heidi^ art Vwo of tbe tnbst 
ankient inen^<rf riibir tdtne, becattie hk fttindpal patrons. It 
is well kiKmn th)E(t JMsbds de R<Adi«f<M; iiad th^ ^risat ittdMt dt 
&st:i^wifig the e>xfi|n^]e of regtilnrly deUveri!!^ ^Hriiie^l ')ebi 
tares in his hospital. Under his guidance, M. Corvisart 'fear 
^i^mtX y^«iui occ«tpied hiiii«etf in tii« ohiBPimiop rf riirtini, 
«hI 111 iiie«|Maig^^4MaBBi. ^ir^diMtMlc beliad et^ pss^ 
fiion. ' The m'darichoiy spectacle Which it disfjii^ys^*^ dangers 
«d wMtib it isiii^le, imtber repeHed nordiscouri^d him. A 
ptibeiure whtich be'had received 'while dissecting, infou^^bini 
ftitost tb tffepcrinrof destth, atiid he is said fo^ have escaped oHly 
tbfough the ai^duous care wbidi Bessaii^t 4a#ifilied on hikn. 
tie dso,'atfe very^early peri^; delivered Id his' d*rn bouse lee- 
tures^-HM)! on tnedi^ihe jproperly^sociflled <for he ^did not tMnfk 
ttelt so youdg % domidr eoiild \ cMtscientiou^ly do so), but on 
aniktotny ^uld phyiddlogy r ami his^^p^trspiciiity and ardour at« 
tracts a >ltbwd of beairei^s. Notbii^ «^re^)«ms'Wail«ing t0<him, 
but lb b^ KiA^f at 'the Ivead bf an hospital^ wherfe he totxlA 
freely pursue the Hriifws*Whi<5h Wfe gtbwingexperieMe su^est^ 
to hiHi. The fln^ tnastets of the art jiidg^ Mm Worthy of one, 
imdte tti0tighll%ibieilf 6n>the pottitbf^ltdfttkig tkls^€%ct df 
his #i8lM^, Wl^ a ^dse'tb^ tnbsttriiitig in the w^ld kept hiui 
ba& for ii6irer«d years. T!h^ cu«tottis ^and (Slnm at physicians 
wefB'scitfcely teto aniique'thmi the system bf governtnent irf* th^ 
FiKsulty. If Mbli^e ^had made them lay aside the gown'^and 
the pmnted ei^, diey had at least preserved < die fuU-bbCtdm^ 
ingf ii»M(ihiib bne else^Aiy IjidiKger "woti^, and it was on enfteiin^ 
teto bfiibe that they had to «Hi4e themselves b it. it i« si* 
fttmed diat Mi (^v^saataild M.Ha^wca'ethe' first i^^ 
die^d^dalbf nott^uiniHgit, 'imdthat tfafeieintty, as^it-^was 
aflied, ptbVed verybUttfultoi'tiieiB. It iis^t least ^dcfrtdn, that, 
on the o(k^tjibtl ^^wbich we speak^ it was theicause bf iCi^€or^ 
viiwrt'sidisdf^intment, and that vthrough di& pfateum fi^m^libin 
he had least reason to expect it. A celebrated lady, wlios^ hus- 
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band was the cause, at least the incidental cause, of the greatest 
innovaticMis th&t have taken place in France since the establish- 
ment of the monarchy^ had just founded an hospital, and M. 
Oorvisart ardently /wished to obtain: the charge c^ it; but he 
presented himself in. his natural hair,. and. this innovation she 
dared not take upcm herself to oountauino& At the first woed 
she dedared to him that her hospital should never, have a phy- 
fiddan withcmt a ,wig, r^and that it wasfcNr.him to choose between 
that head-dress and his exclusion. ^ He preferred keeping : his 
hair. 

By a.happy contrast, and when probaUy he had ; not greater 
expectations, it was a monk, who, .on another occasion, did him 
more justice. On the. death of Desbois de Bochef<»rt, whidi 
happened in 1788, the superior, of the ecdekiastics attached to 
the Hopital de la Charity a man held in great estimation for 
his wisdom and his zeal in favour of the.ack, and who had 
he&a daily, witness of < M. Corvisart^s asriduous cares,; employed 
his credit in getting him attached, to that house, and succeeded 
in the endeavour. Fr(»n this, time, .M.^Corvisart, continuing 
the clinical instructions of, his predecessor, saw all the. young 
physicians attend . his lectures. ; He exdt^ admiraticHi by . pos- 
sessing in an eminent. degree > the talent of discovering from the 
first moment the nature of diseases, and of foreseeing their pro- 
gress and event His fellow-practition^s. were not slow in do- 
ing him full justice, and.he .was already considered as one of the 
first masters ; in the capital, .when, :in.l795f Fourcroy; procured 
a cbmr to be founded; for. him in ; the New School of ^ Medidne. 
Two years after, in 1797» he was i^f^int^ed to the [wofessorsbip 
of niedidne. in the C<dl^ge of France, and there found himsdf 
in the capad^yof teaching the art in a theoretical point.of view, 
as he had hitherto ;shewn it praptically. ; The same pu]^ who 
heard him in the. one school .exjdain the general prindples, went 
to,see ^in the other vthdr happy application, and in aU.thii^ 
^sund him correct, ardent, and obliging in the highest degree. 
In every thing, his pleasing eloquooce, his lively tempar, his sure 
and quick tact, excited the highest admiration. If any one had 
a.feeUng of repugnance to< an art condemned to witness such 
mdancholy. scenes, he had only to hear M . Corvisart for ' some 
time to become an enthusiast in it. 
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Already all Europe rung with his 'fame,^ when, in 1802, he 
was raised to the highest post in his profesnon, and yet this 
devatkm was not alone the result of his raiown. Every one 
remembers that it was put to the proof, - and that, on being 
called into oonsukation respecting an .affection <^: the chest, 
which threatened the duef of the government, he first discovered 
its cause, and efl^Hsted its r^QSoval. 

Ifis success, however, had not inspired him with an implicit 
fidth in medictne. It is even said that the mistakes which, not- 
ifithstanding his great sagadty, sometiiloes. happened to him, 
gave him the greatest vexation, and made him, in those mo- 
ments ol di8oourag»na[it, speak ill of his art ; nor did he, like 
diose works in which it was pretended to assign predse charac- 
ters, and. a regular progress. to each disease, and from which 
young persons might form of medicine an idea similar to that 
aflS^ded by the pbyisical sciences, prc^ierly so called, and. still 
less those in which it is presented in a decatfiil simplicity, imder 
the idea of r^erring diseases and remedies to a small number of 
finms, — it was not thus that he viewed it -Orgauized beings 
have thm certain laws, each of them confcnins to the type of its 
qpedes; but the disorders which introduce themselves into their 
(organization,. aie subject to endless combinations; each day this 
may assume a different complication ; and it is 6om the whole 
sympUxms of each moment, taken together, that they are to be 
judged of, and^ccmibated. Nor did i|uy one pay.more attention 
to ^ese sensiUe signs. The best (diysician, according to him, 
waS'he who had .succeeded in giving to his senses the greatest 
ddicacy. ; He did not attend solely to the^pains felt by the pa- 
tient, to the variations of his pulse, or/of his respiration. A 
painter could iiot have better distinguished the shades of colour, 
n(Nr;a mundan all the qualities of sounds. The slightest altera- 
tions ni the. oomfdexicM], of the colour of the eyes and lips, the 
different intonations of the voice, the smallest differences in the 
muscles of the; face, fixed his attrition. Even the variations 
oi the breath and transpiration were carefully measured by him, 
and, in the judgment whidi he formed, nothing of all this was a 
matter of indifference. The innumerable c^nings of bodies 
wUdi he had made, had enabled him to remark the correi^Km- 
d^ice of the slightest external appearances with the intemid le^ 
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iMon^ He is said lo hove disdngutiiiied^ al tbe distance of several 
beds,., the disease of a^ individual that bad just come to the 
hospital ; andy with respect ta the disOTganizatioos of the hearty 
and' great vessels i» pavciciilar^ he ha4 attained to a truly wo»> 
derAil aceuracy d! divinanion. His^ dedsians were irfevocable^ 
like those 06 de^iny. Not only did he precfict the fate that 
awaited each patient, and the petiod at ii4lichithe cataeteopbe 
Was to< hasjpipew, btit he ga^, beforehioid, the measure of the 
siM^lings^ dyatJBtions, and contractions ofaiA the parts ; and th^ 
opening of the bodies' scarody. ever refuted' his atmouncements; 
Tbe BEKist expmenoed, it i» said, were utterly astonished by 
them* ; 

His two pi^cipal works^ t^ Treatise on the IKseases of the 
Heart *^ and the Commentary on Aueofaei^ger, are celebrated 
testimonies of the m«iner and genius^of M; Corvisart* Entile 
first, the inflammations of the pericardium, the dropsies which 
fill kg cavity, the thickening and attenufttion of the waHs^eidier 
of the heart in general, (»r of each of its cavities, tbe hardening 
of its tissue, its Ossification, its ooiiver»on into fi^, ibe contrac- 
tion of its orifices, its tumours, its inflaijnmations, and its rup^ 
tu»es, are presented^ together with their melanchdy symptoms; 
and their fi^ results^ with an order and <^eameS8that nothing 
in medicine can surpass. This book so occupied the minds of 
tbe young phyridans who were eagei^ for instruction, and their 
knagination was so powerfully struck by iti, that, for some time» 
it is said, they saw nothing but diseases of the heart, as at other 
umea d^^i have seen every where gravel, bile, asthenia, wr in- 
flapmatiohs. The effect wh^ch it would have on the sick would 
be still more cruel. His epigraph itself, Haret laieri leikaih 
(trtmdOftelh how disheartening the readii^ of it ih ; but medical 
books are wA made for those w4)o are not physicians ; and it is 
well that those who are so, should know positively ifheA nothing 
remains for them to do. This unhappy- certainty prevents 
them at least from tbrmenting their patients with useless reme- 

. In^ the Commentary on Aue^ibrugger, it is the diseases of 

* Essay on the Diseases and Orfi^nic Lesions of the Heart and Lazg^ 
Vessels, extracted from the Clinical Lectures of M^ Corvisart, and published 
under his inspection by M. E. Horeau, 1 voL 8va. Paris, 1806, 2d edition. 
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the chest, the flinds which fill itt^ cavitjr, the/tUMOuiiB wlmlr 
obstmct the biDtiehi^ or the ceHufais dfthe lim^ that b» 
teittibes u9to ^stinguish, I7 the cli£R9imt^flouiid8'ic4iiih the(«MU» 
of that davity ettiit when' strutk; The ftkm givm XA thinrnvorfc 
ought to be ranarked as the ptoof of a noble geiMMniiy; In it^ 
H. Conriaai^ sacrificed his fame, a kind of pnqpttrty o?i«4ueli 
men are leas i Mifwi i lid^ to brtiiMi ttianMol aaycdiar, i3oadei> 
Kcate feeling of juistice towards «' unknoum h wt i» M tta >, aai ttW 
who had been loi^ dead. He-had idready, ftom the snggeflftkmir 
of his own mind, nlade most of the expetiments contained in thii» 
comnientary^^and had intended to collect them in a^ringle work,' 
when there fell into his hai^s a dissertation, published in 17A9J 
by a phy^dan of Vienna, translated in 1770 by a French phy-: 
sidan, and yet almost eiitirely forgotten, in which he fbdhi) 
part of what he had observed. / cmM have sacrificed Aotm^ 
hrugger'a name, says ht, to my own vanity, btd I did'nai 
Choose to do so: it is -Ms beautiful €MdlegiHmaie distovery tfiai 
I wish to revite. 

These words ot themsdves describe a character. No one^ in 
fact, Mras moi^ free, more open, more unassuming; ; nor could 
^y person be less occupied ^with himself. Placed s6near the 
flian Whose word was all-poWerftil, and at the time when iso 
many prerogatives were brought back by little and little, which 
were of advantage only to those Who were decorated with them, 
how easily could behave obtained for' himself the restoration ot 
the ancient privileges concfeded to first {Aysidaili^, so lucrative; 
but so Useless, it may even be said so h\n*tftil, sometunes tbttie 
real pft^ess <rf medicine; But he was sensible that at the 
height which the science? bad readied, the exclusive ihfluencf* 
of on^ individual, were he the most skilfti'l in his profesfdoh,' 
cbuld oofly restirain their flight: So far was be t^oin wi^ng tb^ 
gain any pre-eminence, that he did* not taki^ a Higher r^hk iii 
his hospital than was due to him in poiht* of seniority. On ih6 
mHet hand, contrary to the Example of those ze^ous pcfrsons 
who think they shine so much the more when fliey are stol*- 
lounded bnly by obscure individuals, he appointed' to the dif^ 
f^r^nt situations in ' tbe> medical house the physicians who etii 
jbyetfmo^ reputation in the' city. .There were in the number 
some who had written lind spoken against him ; for even this- 
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was not to him a motive of. hesitation. ' Those whose memory 
alone remained, to be honoured,* the Bichats and the Dessaults, 
obtained, <at his soUdtation, .momuooents, the only mark which 
he wished to leave of the favour '.which he enjoyed. I forget 
he has given another,^n founding, at his own expejDse^.in the 
Faculty,' prizes /for; the young persons who distii^^uish them- 
selves, by good clinical observations. . It has been remarked, 
that many msay on attaining- distinction, have remembered the 
obstacles which poverty opposed to them in thdr eariy year^, 
and, by a very natural feeling, have sought to render lessdiffi-. 
cult the progress of some of thdr successors. M. Coryisartwas 
led to this the more willingly, that, to.his enthudasm for his 
profesnon, he joined a true finendship for those who w^re pos- 
sessed of the 'Same feeling. He was jealous of none of his fel- 
low practitioners, and always did them whatever seiryices lay in 
his .power. His greatest pleasure was to see himself surrounded 
by young phy^ians who. exhilnted talent,. and it was not with 
his advice, and with his lectures alone, that he encouraged 
them ; he made them partake the enjoyments: of his fortune, and 
the divermons which a secret inclination to melancholy appear 
to have rendered necessary to him. It is said, that, when he 
had performed the duties of his profesaon, if he^ did not give 
himself up to the amusements of gay and enlivening society, be 
fell into d^ression of ^irits, and painful melancholy ; that in 
him the active and busy phydknan of the morning, became in 
the evening a man of pleasure, who would not permit either his 
art or his patients to be spoken of, — a dispo^tion unfortunately 
too common amcmg men of ardent genius, and, which greatly 
diminished the services which M. Corvisart might, have rendered 
to science. . Without hurting his zeal for teaching, .which iden- 
tified itself with his pasnon for his art, it made him a rather ne- 
gligent academidan, and an. unproductive author. After ha- 
ving keenly desired to be admitted among us, he scarcely 6ver 
assisted at our meetings. His treatise, on the diseases of the 
heart, although his own in the ideas and in all that forms the 
essence of a work, did not come from his pen, but was drawn 
up by one of his pupils, M. Horeau ; and if it may be r^pret- 
ted that any one should require such diversions, he was a fortu- 

s 
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nate man, who, amid all his amusements^ was capable of leaving 
such a monumenU 

It is asked, and the question naturally suggests itself with 
respect to many others, if, on the frequent occasions when pro- 
fessional duty brought him near a man whose power was unli- 
mited*, he had not some opportunities of giving him advice that 
might have been useful to himself, and have perhaps spared 
some of the blood of Europe ? It is certain that be did not al- 
low himseU* to sink so much as many personages who appeared 
externally in a higher position, and that whenever, for example» 
the master shewed a disposition to banter him on his professioDy 
a smart reply quickly checked the attempt ; but it i» also car- 
tab, that he never conversed about any thing of general interest. 
On matters of indifference, every familiarity was allowed him ; 
but a cold look, or a harsh word, stopped him the moment he 
tried to break this circle. He himself related, that, at the pe- 
riod of a birth, which, coming especially from such a marriage, 
seemed calculated to satisfy the most ambitious hopes, he per- 
mitted himself to ask if any thing more could be desired. Tou- 
jours Champenois Docteur! was the only reply he received, and 
the speaker turned his back. 

M. Corvisart had applied oa himself his inexorable talent of 
foresight, and had obtained from it but a very melancholy 
augury. His conformation, and the instance of his father, had 
given him a presentiment of the apoplexy which threatened 
him, and which did not fail to come on nearly at the time that 
he had foretold it. This cruel disease «t first only affected his 
raotioos ; liis judgment remained souQd, and the first use which 
he made of it was to renoimoe all exerciie of hia art, and give 
himself up entirely to repose. Bat this precaution delayed only 
for a very short time an attack which proved fatal. He diod 
on the 18th September 1821, leaving no family. 

His place in the Academy of Sciences has been filled op by 
M. Magendie, and his chair in the College of France had for 
several years been occupied by M. Halle. 

• Bonaparte. 
OCTOBER-— DECEMBER 1829- B 
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Notice regarding the Saii Lake Inder^ in AHoHc Ruma. Com- 
municated by Lieutenant J. E. Alkxandee, 16lb Laneers, 
K. L. S. M. R. A. S. Corres. Mfeitn. S. A. E., &a 

The country amd desert of the Kiiguis, in wbk*h is the Lake 
Inder, is very imperfectly known, owing to the great danger at^ 
tending travelling in that region, from the Nomade trib^ of 
Kii^uk and Tartars, who move al;>put like the Arabs, plunder- 
ing caravans and travellers. A German botaniatoT the name 
QiS€Am C, G. Herrmann, who, some years ago, left St Peters- 
burgh for the south oS Rus»a, and has nevenanoe been beard 
of, once visited this lake: from some memoranda of hi8f,.and 
odier sources, I have been able to colfect what follows. 

On descending the Riirer Ural, formerly knqwn by the name 
of: the Jaik, and in the direction of the Military Cordon, there , 
is situated the advanced post called Gk^rski or Inders^Koigor, 
abtyut 300 Tersts distant from the town Uralsk, capital of the 
Ural Cossacks. The Gorski post is singularly situated on the 
right bank of the river, and faces the Lake Inder, which con- 
tains such an abundant supply of salt of the first quatity, that 
it would suffice for the ocmsumption of all the Bussias, if the 
difficulties attending the carriage <^ it were not almost insur- 
mountable ; and this is the reason why the preference is given 
to the salt of the Lake Gddon or Elton, where those difficuhiea 
do not exist, though the salt of this lake is very inferior to that 
of Lake Inder. . 

This great magazine of salt is ntuated about S6 versts in the 
Kirguis desert, in lat. 48° 80", and long. 68°. It is elevated 
above the level of the river Ural, and the diores are surrounded 
by low hills of sandstone, on whidi tha'e is scanty v^etation, 
and a few shrubs. The lake, which lies as in a basin among die 
hills, is twenty versts in l^[igth, and nine broad, and is an joval 
in appearance. The bottom is an immense stratum of salt, co- 
vered to an incon^derable depth with water. The saline stratum 
has several orifices in it : down one of these (sixteen inches in 

• My friend Mr Prescott of St Peteiiaburgb, well known to the botanical 
world, purchased some time ago the Herbarium and MSS. of Hermann. 
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ckcumfeir^aee)^ a phim-lioe was loweired, and no bottom wa» 
foand, wkh 180 feet4)f cord. The wa^ impregnated^ with ^u 
frfuch rests on tbe solid stratum, is ap shattpw thai op^ can trcu 
verse the kke in every direction, either on foot or horseback* 
At the end of summer, the water is all dried up, and the lake is 
covered with salt as white as snow reomtly fi^n, and of gr^t 
purity. 

Those who live on the noorth ode of iht Cordon, use the salt 
of this lake; but those who are more to theeastwaid, use tbe 
81^ of the lake in the Russian territory, b^ng afraid to venture 
into the desert to supply themselves with the superior s^t of 
Inder. The lake has sevend salt springs in it, and to tbe dis. 
tHHe of ten <Nr twelve versts round it, the water if so iqipi^^gpfited 
with salt, that neither man nor beast is able to swallow it. 

The plants and insects that are found here are also peculi^^r 
to the place ; but I have not been able to collect much infonn»- 
tkm regarding them, for it a^^ms to be imposttble tp spend that 
time in the vidnky of tbe lake, which is requisite for a thorough 
investigation of it. T<be. disposition of the j^i^guis is so hof tile,, 
and their hordes are so numerous, that, notwithstandiog Herr- 
mann was aooompaiued with a numerous escort, and $4d-pieoes, 
it was impossible to make the tour of the lake. Indeed, 5iOOO 
Kirguis hd^edes or tents -w&e pitched on the banks of the river 
Sara Kiel, wbich runs pardlel with the lake, at a few y^ts^ 
distance: these they oould not pass, and, consequently. only, saF 
the centre of the lake, tbe salt of which, frcnn therC^^f^iqi^tioo 
of specimens, was crystallized in cubes. 

From: Mr Presoott, I learn that the ycigetation of the lake 
bearsAQtrong re^emblanoe to that of rthe Caspian Sea, and. of 
the salt and sandy stapes around it. The Iqw bushes are prin* 
cipdly of tbe triW of Pciygom^ and S^okcB, inimei^u^ 
ipecieaaf SaMa^ iSaficpmJa, CaUigmfm Palawh Tqmari^ 
and Afmetplnms. Theare ar^, howeva*, son)e, 2^ I said before^ 
pemiUar^totbej^ace; such as Lecfniia z^mcam, Mioihtc^ ttc-^ 
berosayWoA^M^g^iGarpo^c^ l^^niata, all qurioiis ip their structure. 
For the diort period during which it was possible to visit the 
lake, the most interesting herbaceous plants ob^^rved were^ nume- 
rous Cruci/era, Ranunculi^ AUioj Amaryllis taiarica^ Astragali^ 
Carex physodeSy and a new genus near FrittiUaria, called Rhi- 

s2 
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9iopetalum by Dr Fischer, from its curious spur-like af^ndage 
to the upper sepal. There can be little doubt, if circumstances 
would admit of a thorough investigation of the shores of the 
lake at any future period, that great botanical treasures might 
be expected. 

An officer in the Ruanan service told me that he was at the 
lake in the month of May, and saw large herds of antelopes 
on the sand hills, likewise quantities of snipes near the salt 
pools ; and swans, cranes, ducks, and flamingos, which seemed 
to resort to the lake to drink the water. He also siud that he 
had a servant who was bitten there by the minute worm of the 
marshes, called the Siberian Plague, which can be no other than 
the Furia infemaiis, of the existence of which some naturalists 
doubt. Ivan, the servant, had been out all day, and in the 
evening, when he returned to the tents, his master observed 
that there was a red spot on his cheek, and that it was slightly 
swelled. His master knew what had happened, and told him, 
that, if he did not take care, he would be dead in three days ; 
and that the only remedy was to perforate the skin of the cheek 
diagonally, and in difierent directions, with an awl, and to rub 
snuff into the wounds. Now, Ivan was a Eirzack, or Russian 
of the old faith, who cross themselves in a different manner from 
the others — ^have a number of superstitious rites and ceremonies 
— ^have no priests, the laity officiating by turns, and each man 
carries with him his own plate, knife and spoon, as they will 
not eat out of the vessel of another. Among other things, they 
will not touch snuff, consequently Ivan made up his mind to 
die ; and next morning his head was swelled to an immense size. 
But his master did not wish to loose him, so, pretending to pre- 
pare some herbs for him, he got an awl, and pierced his cheek 
in a slanting direction, under the skin, and rubbed in snuff, 
and repeated the operation ; and though the servant was in a 
high fever for two days, yet at last the swelling and fever sub- 
nded together, and he recovered. Children frequently die from 
the bite of this worm, which, in Sibena, is greatly dreaded. 

St Pete&sbu&gb, 
30/h June 1829. 
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On the Discovery of a new species ofPterodaciylCy and ofFossit 
Ink and PenSy in the Lias at Lyme Regis ; aiso of CoproKtes 
or Fossil Faces in the Lias at Lyme Regis, and JVestbury- 
onJSevem, and elsewhere, in formations of all ages, from 
Ihe Carboniferous Limestone to the Diluvium. By the Rev. 
W. BucKLAND, D. D. F. R. S. F. L. S. F. 6. S.and Pro- 
fessor of Geology and Mineralogy in the University of Ox- 
ford. 

In the course of the last session of the Greological Society of 
London, several papers on the above subjects were communi- 
cated by Professor Buckland, the substance of which is collected 
in the following notice ; the papers themselves being in course 
of publication in the Transactions of the Society. 

I. Pterodactyls — This specimen of ptarodactyle was dis^ 
covered in December last, by Miss Mary Anning, and belongs 
to a new species of that extinct genus, hitherto recognised only 
in the lithographic Jura-limestone of SoUenhofen, which the 
author considers as nearly coeval with the Enghsh chalk. The 
head is wanting, but the rest of the skeleton, though dislocated, 
is nearly entire ; and the length of the claws so much exceeds 
that of the claws of the Pterodactylus longirostris and brevi- 
rostris (of which the only two known specimens are minutely 
described by Cuvier), as to shew that it belongs to another spe- 
cies, for which the name of Pterodactylus macronyx is pro- 
posed ; it is about the size of a common crow, and a drawing 
of this fossil by Mr Clift accompanies the paper. The auth(»* 
had for some time past conjectured, that certain small bones 
found in the lias at Lyme Regis, and referred to birds, belong 
rather to the genus Pterodactyle. This conjecture is now veri- 
fied. It was also suggested to him, in 18S8, by Mr J. S. Mil- 
ler of Bristol, that the bones in the Stonesfield-slate, which have 
been usually considered as derived from birds, ought to be at- 
tributed to this extraordinary family of fl}n[ng reptiles : Dr 
Buckland is now inclined to adopt this opinion, and is disposed 
to think still further, that the coleopterous insects, whose elytra 
occur in the Stonesfield-slate, may have formed the food of the 
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insectivorous pterodactyles. He conceives also, that many of 
the bones from Ti^ate Forest, hitherto referred to %lrds», iri^y 
Mlong to this extinct iftmily of anomdons reptiles : «id, from 
their presence in th^ various looeilities, he infers that rfie genus 
Pterodactyle existed throughout the entfre period ©f the de- 
po£tion of the great Jura-timestone fbrmatbn, from the lias to 
the chalk indusive, expressing dotrbts as to die occurrence of 
ai^ remims of Urds, before die comfaiencement of the tertiary 
strata. 

II. Fossil Ink dnd Peris. — ^An indui^ated Mack animal siib- 
stance, like that in the ink-bag of the cuttle-fish, occurs in the 
lias at Lyme Regis ; and a drawing made with this fossil pig- 
ment, four years ago, was pronounced by an eminent artist to 
have been tinted with sepia. It is nearly of the colour and 
consistence of jet, and very fragile, with a bright splintery frac- 
ture ; its powder is brown, Hfce that of a painter^s sepia ; it oc 
cars in single masses, nearly of the shape and tAte of a small 
gall-bladder, broadest at the base, and gradually contracted to- 
#ards the neck. These ink-bags are attached to the remains of 
two unknown moUusese ; one apparently an orthoceratite, the 
other a lol^. 

1. In the first of tiiese the ink4)ag is surrounded by a thin 
envelope of briUiBnt nacre, whidi formed the lining of a slieU, 
havii^ the external shape and wavy surface of an ordioceratite. 
In the most perfect specimen the author possesses, the latppea^ 
diamber is nearly five inches deep, and two inches in diameter; 
within it was lodged the ink-bag and other ^ft parts of the ani- 
wAW body ; the bottom x>f the cavity termiiiates in a Iseries of 
drodlar transv^^ plates, like the chambered dveolus of a be- 
leinnite$ packed 61ose on each other like a pile of watch-glasses. 
The uppermost of these plates is in immediate contact with ^tte 
bdfie of the ifik-bag, die rest diminish rapidly in size, and nearly 
m the«ihne prdpbrtibn in whieh the plates diminish in the -be- 
leranite ; 'beyond the lowest of them, no elongation of the shell, 
ii6r tropes of any sheath, haVe yet been found ; the extefhal 
shelly in most specimens, has entirely perished, but its nisicreis 
always preserved, and is nsuiklly cbmpressed to a thin flat sack 
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mrfooDdii^ the ii^-bag ; the author proposes to designate this 
SmhI by the name of Orthocerat-belemnitoeides. 

2. In the newly discovered Loligo from the liaa, the ink-bags 
ave m cc»tai^ with the homy remains of a pen somewhat, like 
that of the Loligo vulgaris, but having a thin plate of cellular 
spcH^r carbonate of lime immediately baieath, and adhering to 
the homy (date <^ the pen ; for this q[>e(des, the author proposes 
the name of Loligo antiqua. 

IIL Coproliies or Fossil FtBces^^^Pr fiuckland has ascer- 
tained.from an extensive s^es Kji specimens, that the fossils 
locally called Beaoar stones, which abound at Lyme Regis, in 
^ same beds ci lias with the bones of ichthyosaurus, are the 
faeces of this animal. In size andf(»*m they resemble elongated 
pdibles CHT potatoes, varying generally firom two to four inches 
in lengdi, and fr<Mn one to two inches in diameter ; some few 
are larger, others smaller. Their colour is dark grey, their 
substance like indurated clay, and of a compact earthy texture ; 
^mI Dr Prout has ascertained, that th^ chemical analysis, ap- 
proaches to that of Album graecum. Bones »id scales of fishes . 
occur abundantly in these foecal bodies ; the scales are referable 
to the Dapedium poUtum, and other fishes that occur in the lias ; 
the bones are thosc^ of fishes, and also c^ small idithyosauri. 
The interior of these coprolites is arranged in a sfirsl fold, 
coiled round a c^tral axis ; thdr exterior also bears impressions 
ififiarently received from the action of the intesUnes of the 
Kv]«g animals. In many of the entire skeletcHis of ichthyosauri 
found in itfae lias, compressed coprolites are seen within the ribs 
and near the pelvis ; these must have been included within the 
aoimal^s body at the momoit of its death. Dr Buckland has 
ascertained further-, that the circular bodies, resembling the 
bony rings of the suckers of cuttle*fish, occur in the coprolites 
mixed with the scales and bones above mentimied. All these 
boches i^)pear to have passed und^ei^ed through the inte^ines 
qf die ichthyosauri ; and Dr Frout has also found that the black 
varieties of oqprolite owe thar colour to matter of the same na- 
ture with the (oml ink in the lias ; hence i it follows, that the 
ichthyosauri fed upon the sepiae of these ancient seas as well as 
on fidies, and on the young of their own species. The author 
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has also ascertained, by the assistance of Mr Miller and Dr 
Prout, that the small round black bodies, having a polished 
surface, and resembling pebbles of jet, which occur mixed with 
bones in the lowest strata of the lias on the banks of the Severn, 
near Bristol, are varieties of coprolite: they appear to be co- 
extensive with this bone-bed, and occur at many and very dis- 
tant localities. He has also' received from Mr Miller similar smaU 
black fsecal balls from a calcareous bed, nearly at the bottmn of 
the carboniferous limestone at Bristol. This bed abounds with 
teeth of sharks, and with hosier, teeth, and spines of otiier fishes ; 
and t;he copn^tes in it may have been derived from small rep- 
tiles, or from fishes ; and, in the case of the lias bone-bed, from 
the molluscous inhabitants of fossil nautili, ammonites and be- 
lemnites. In a collection at Lyme Regis, there is a fossil fish 
from the lias, which has an ichthyo-coprus within its body ; and, 
in Mr MantelPs collection of fishes, from the chalk near Lewis, 
there are two specimens of the Amia Lewesiensis, each contain* 
ing a coprolite within its scales and ril)s : to these the author 
proposes to assign the name of Amia-coprus. He also pro- 
poses to designate the so-called bezoars, which are derived from 
the ichthyosauri, by the name of Ichthyosauro-coprus ; and the 
Album grsecum of the fossil hyaenas by the name of Hyaena- 
coprus. Dr Buckland has also recently ascertained the exist- 
ence of coprolites in the Oxford oolite near Weymouth, and in 
the Kimmeiidge clay near Oxford. About four years ago he 
found, in Mi Mantell'*s collection of bones of various reptiles 
from the Hastings sandstone of Tilgate Forest, balls of faecal 
matter, diflFering in shape from those of the ichthyosaurus. To 
some of these reptiles he refers the cop^lites in question ; and 
conjectures that Sauro-copri will be found, wherever the remans 
of saurians are abundant. Dr Buckland has also coprolites 
found by Mr Richardson, in the green-sand of Wiltshire, and 
by Miss Anning in green-sand near Lyme. 

As soon as Dr Buckland had established, by a series of speci- 
mens, that the balls of ichthyosauro-coprus ware composed of a 
lamina of earthy phosphate of Kme, wrapped spirally round it- 
self, it occurred to him that this structure is so similar to that 
of the supposed fir-cones or iuli in the chalk and chalk-marl, that 
he immediately conjectured these so long misnamed iuli, to be 
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also of fiiecal ongin. On examination, he found many of them 
to contffin scales of fishes, and to bear on their surface impres- 
sions derived from the intestines in which they were formed ; 
and Dr Prouf s analy^ proves their composition to be the same 
as that of other coprolites. The spiral intestines of the mo. 
dem shark, ray, and dog-fish, i^rd an analogy that may ex- 
|dain the origin of their spiral structure, as well as that of the 
s[Hral structure of many coprolites at Lime Regis ; and the 
teeth and palates of sharks, and other cartilaginous fishes, that 
abound' in the same chalk-marl with them, render it probable 
that the supposed iuli have been derived from some of these 
animals. Until this point can be fully established, it is pro- 
posed to designate them by the name of luloideo-coprus. 
There are several fine specimens of this luloideo-coprus from 
the quarries of Maestridit, in the collection of Colonel Houlton 
of Farley Castle, near Bath. Dr Buckland has also discovered 
acoprolite among fossils he possesses from the London clay; 
and has found two other varieties of the same substance in a 
collection lately made at Aix, in Provence, by Mr Murchison 
and Mr Lyell. One of these coprolites is in the shale of the 
fredkwater coal formation at Fuveau ; the other in the insecti- 
ferous marl-bed above the gypsum at Aix. Dr Buckland con- 
cludes that he has estaUkhed, generally, the curious fact, that, 
in formations of all ages, from the carboniferous limestone to 
the diluvium, the fseces of terrestrial and aquatic carnivorous 
animals have been preserved. The examples he produces from 
the carboniferous limestone, the lias, the Hastings sandstone, 
the green-sand, the chalk-marl and chalk. The Maestricbt 
rock, the London clay, the fresh-water deposites at Aix, and 
the diluvium in caverns, are taken respectively from the several 
great periods into which geological formations are divided. 
They are important, as shewing a continued tranquil condition 
of the earth's surface to have prevailed for some time, where- 
ever they occur abundantly. 

A letter from Dr Prout to Professor Buckland, was read on 
die 3d of April 18S9, stating that he has made an analysis of 
the coprolites from Lyme Regis, and Westbury-on-Severn, and 
found the composition of all of them to be very similar, viz. 
phosphate of lime, and carbonate of lime, together with mihufe 
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variable proportions of iron, sulphur, and carboaaoeotfii mailer. 
The relative proportions of the principal ingredieiits, <a{f)ear to 
differ somewhat in different qiedmens, and even in di£S»eBt 
parts of the same spedmen ; benee no Ibmiyd analysis has been 
attempted : but the phosphate of Ikooe may^ perhi^it, be esti- 
mated to constitute from abooft onehfaalf to tfaree^fourthsof the 
whole mass. 

Dr Prout concdves this eoeiposidon to pteeve that die basis 
<^ these coprolites is bone ; and that Professor Budcland^s opi- 
nion, that they are of faecal origin, ot of the nature of Album 
graecum, offers a very satisfactory explanation of tbdr oosur- 
rence, and accounts at cmce for their chemical corapdsitioii, their 
external form, and their mechanical structure. Dr Prout has 
also examined all the most important specimens of cqsrolite 
that are mentioned in Dr Buckland^s papers^ and omcnrs with 
him in believing them to be all derived from digested bones. 

The Guano, or dung of sea-birds, on the coast of Peru, and 
islahds adjacent, affords an analogous example of the preserva- 
tion of recent faeces, in beds and massei^, which kre stated to be 
sometintes fifty or sixty feet in thickness. This Guano, how- 
ever, differs chemically from any fossil coproMtes that have been 
^uunined by Dr Prout, and oootains mudi urinary matter. 

Dr Buckland pn^)oses to add this Guano to his series dt co- 
prolites by the name of Omithoucoprus. 



On the Chemical Constitution and Temperature of Springs ^ in 
reference to the RocTc Formations in their Vicinity. By Dr 
and Prof. Gustavus Bischoff*. 

A HE facts stated in our work quoted below, shew an evident 
eonne^on between the voldanic ridge of the Westerwald, Tau- 
flus, &c. and the numerous springs found there. Our mineral 
waters at (ieilnan, Fachingen, and Sellers, as well as several 
others in these mountains, experimented on by different che- 
mists, are remarkably distinguished by their containing dif- 
ferent salts of soda, such as the carbonate, sulphate, and mu- 

• Dr GustavuB Bischoff, uber die Vulkaaisdiea fifineral qiirfl«n Dentsch- 
ands und Frankrelche, 1 vol. 8vo. Bonn. ld2S. 
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tiate. What is more ndtund than to tnqiiire, Are these sakU of 
soda also found in otiier springs, whidi rise in other volcaidc 
ridges ? BerzeMus has already 'pteceied us in die expodtion 
and answering of this question. 

This excellent dbwioist says ^, diat, as the atmospheric wa- 
«?r, which enters pure into the earth, rdssues charged widi the 
carbonate, sulphate, and muriate of soda, these salts nrast be a 
universal and common product of volcanic activity. But who, 
he ccmtinues, if he conmders the immense voleanic masses which 
surround Carlsbad, from Engelhaus to Schlackenwerth, will 
hesitate to apply this conclusion to the springs of Carlsbad? 
He then shews the great' (hilarity between a great part of the 
north df Bohemia, and particularly where the mineral waters 
are nM^tabrindant, and the provinces of Auvergne and Vivarais, 
in France. He says, that even here, between the lava-streams, 
which have flowed from the extinguished volcanoes surrounding 
the Puy de Dome in Auvergne, in all directions, into the plains 
of Liraagnes, a greater or less number of warm springs issue, 
which are rich in the carbonate, sulphate, and muriate of soda, 
and even deposite carbonate of lime. Berzelius mentions seve- 
ral of these springs, which bear great resemblance to Carlsbad, 
and observes, that whenever we recede from the volcanic dis- 
trict, no spring of that peculiar composition is to be met witii ; 
but they reappear when we readh Cantal, which is also volcanic; 
and that, finally, the alkaline natron springs appear in Vivarais 
(department of Ardeche). 'this chemist, in oonclusioii, re- 
Imufks, that he is for from maintaining, that all natron springs, 
saturated with carbonic acid, with eft without a proportion of 
iron, must necessarily have the same or^n : to be justified in 
maintmning such a portion, researches would be required, 
which have not yet been made, and whidi could be efiected by 
no mngle naturalist. I agree with Berzdius in thinking, that a 
more exact investigation of the environs of such springs, will 
rmider mo^e apparent to us their conniexion with ancient volca- 
nic appearances; and I have endeavoured to prosecute the in- 

* Researches on the Binneral Waters of Carlsbad, Ti^plitz, and Konigs- 
wart, in Bohemia, by J. Berzelius. Trom the Transactions of the Eojal 
Acad^j of Sdences of Sweden for 1822; ti^slated by Gustavus Bose, 
with some mustratibns by Gilbert, in his Anniden der Physft, roL Ixiiv. 
p. lis and 276. 
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quiry, as far as was possible, from the present state of our 
knowledge of the geognostical relations of those countries, with 
the chemical constitution of whose springs we are acquainted. 
What has already been done in these districts permits of an ex- 
tent being given to these researches, which could scarcely have 
been expected, and yet many observations may easily have 
escaped me. But I flatter myself, that what follows will answer 
the above question in the affirmative in a general way. 

As this is the most proper place, I will first shortly treat of 
those inquiries and considerations of other naturalists, which 
have any relation to the subject. 

The older naturalists almost unanimously attributed the heat 
of warm springs to subterranean fire, or, at least, to the same 
causes which produce this fire. On the erroneous view, that 
they all contained sulphuretted hydrogen gas *, was founded the 
supposition, that the *^ water of these springs previously flowed 
over beds of iron-pyrites, and, by their action on them, ob- 
tained both their sulphuretted hydrogen gas and their elevated 
temperature. 

Becherf assumed, in reference to Carlsbad, that water, hold- 
ing common salt in solution, flowed over a burning bed of py- 
rites, the sulphuric acid of wliich changed the muriate into the 
sulphate of soda. Berzelius has demonstrated f the untenable 
nature of this assumption, which does not once refer to the ori- 
gin of the carbonate of soda. 

Klaproth §, who at once saw the difficulties of Becher'^s hypo- 
thesis, believed, that the Carlsbad waters were heated by a large 
bed of coal, set on fire by iron-pyrites ; and that iron-pjrrites, 
coal, limestone, and salt-springs, were the raw materials out of 
which nature elaborated these hot mineral waters. But Leopold 
von Buchll, on geognostical, and Berzelius^, on chemical 
grounds, have respectively shewn the untenableness of this pro- 
position. 

The latter observes, that however easy it is to be convinced 

? 

* Parrot, Grundriss der Physik der £rde und Geologie. Riga and Leipzig, 
1815, p. 315. 
t New T^reatises on Carlsbad, by David Beclier, 2d edit. 1789, p. 20. 
X Swedish Academy for 1822, p, 17?. § His Beitrage, voL i. 346. 

II Bergmannische's Journal for the year 1792, p* 383, especially p. 412. 
^ Swedish Academy, p. 177. 
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that these explanations arc insufficient, yet it is difficult to sub- 
stitute a more probable one in their place. We know, says Ber- 
zelius, that near many active volcanoes hot springs pour forth im- 
mense quantities qF water. We may conclude, from their tempe- 
rature, that their channels pa^near the centre of volcanic action, 
from which they acquire their heat. Their water, besides^ holds 
in solution many ingredients which are foreign to that of or- 
dinary springs ; for instance, the above-mentioned salts of soda, 
and a much greater quantity of silica than is found in ordinary 
springs. The hot springs of Iceland are a well known ex- 
ample of this. The circumstance of these waters, in some places, 
containing sulphuretted alkali, he views^ as shewing, that, on 
the spot where the water dissolved this salt, the operation of 
the volcano had not extended far enough, to oxidize all the 
oxidizable substances, or had withdrawn itself before its action 
was completed. He now makes use of extinguished volcanoes, 
in which the crater has been closed by congealed lava, filled 
with ashes, sand, and rubbish, and the glowing focus has gra- 
dually cooled. But there is found, as he coirecdy remarks, 
not the smallest loss of temperature by radiation, but the 
warmth can (xAy escape through the mass of the surrounding 
rocks, and as these are known to be the worst conductors of 
heat, thousands of years might be required ere they reached the 
mean temperature of the earth. But the springs existing near 
a volcano continue, afler its extinction, to flow through their 
former canals only so long as the water existing is supplied from 
the atmosphere, and must issue forth to the surface as formerly, 
warm and saliferous, as long as they meet in their course with 
salts to dissolve, and as long as the places through which they 
flow are heated by the proximity of the still warm focus of the 
extinguished volcano, &c. &c. 

Against this view of Berzelius, Von HofF* observes, that we 
can by no means attribute such a small conducting power to 
the materials of which the interior of the earth, or earth^s crust, 
consist, as that for thousands of years they should preserve such 
a temperature as that must be which can produce the phenome- 
na we observe in such springs when they come under our ob- 
servation at the surface; for, from the mean density of the 

* Geognostical Observations on Carslba^, 1895, p. 33 
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earth, by odeubtion, we may suppose its inter¥»: to condbt oS 
materials of the densest kind, which are the best conductors of 
heat. Biit were this not the case^ Von.Hc^ continues, yet 
the continued exit of so oo^derable a quac^ily of heat, as 
that which the springs of Carlsbad discharge from the earth, 
must produce a considerable oooUng iu its intmor, if ithe 
warmth was not continually generated. But suiee we have 
known these firings there has not been the smallest gradual dW 
minution of teaiperature, or: any of the atl^er effects, nor, cojsh 
sequendy, of the activity of the process; op the contrary, their 
force during the last century, since which their phenomena have 
been more accurately observed, and viewed by more experienced 
natiuralists ^an formerly, has continued undiminished, and in 
this- period several uqw and permanent hot ^rings ha/re hurst . 
forth, without these already existing havii^ ceased yielding wMer 
of the same quality as before. 

That these objections are weighty cannot be denied; but as 
throughout nature, wh^n we attemfrt to estimate thingg.cn the 
large scale, for which a sure criterion is wanting, false conclu- 
stoiis may easily be niade; wfail^ on the contrary, quantiti^ 
f^vindby incomplete experiments may more certainly guide u$» 
I instituted the following experiments. 

I brought basalt in a wind funu^ie, to the strongfist white 
heat, till it begap to mdt, and then suddenly plunged it into a 
measured quantity of w^ter, of a known temperature, contained 
in a cylindrical vessel, constnieted of aib9t.t)rass, on which was 
$tted an air-rtight cover of the same metid. Immediately after 
thfiNimmersaon of the ^wing basalt in the water, the cover was- 
apfAied, in order to prejvent the escape of steam, and by that 
means of. heat. On the thermometer, inserted in an opening q^ 
the cover, the bulb of which reached the ¥ra|^> I observed tlifi. 
ificrease of temperature as \wg afrttho bisi^g im^ of tl)e inlaw- 
ing and gradually oooUng basalt yras> hear4' TI?# fpUpwipg 
arethenesulisirrr 

1> A piece of basalt, 9 09^ weight, heated to a bright red, 
was plunged in 92.75 oz. of water, of \T*1 Rt The tempera- 
ture of the water increased to 31°.S R. 

iS. A second piece of bassit, 9 o9« w^ght^ W9s heated till acnne 
melted port^oi^s drppt off, fipd inp^n^^lj^ly put in 112 oz. of 
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wiler', of 96^.6 R.> by which the temperature vfm raised to 
8T.6 R. When subseqtieiitly weighed it was only 7 <w. 

3. A third piece of basalt, of 14.5 oz. weight, was not heated 
so stixMigly as the preceding, although it was melted in d^Eerent 
points, and was placed iii 138*6 oz« of water, at 9SP R», wl»<^ 
was raised to ^S"* R. The basalt afterwards weighed 18.6 oz. 

4. A fourth piece, of SS oz., was heated very strongly, but 
without beginning to n^elt It raised the temperature of 11S.5 
oz. of water at ST.5 R. to 6^.3, and then weighed 91 oz.* 

In ord^ to ^mpare the results of these experiments with one 
another, we will reduce the weight of the basalt employed to 
16 oz., or 1 civil pound, from which we gather, that, in thd 
same quantity of water the elevation of temperature bore an 
exact relation to the mass of the glowing basalt. We will set 
aside the firot experiment, as in it a smaller quantity of water 
was used. We th^ ^nd 16 oz. of basalt raifi^ the tempera- 
ture of 112j6 oz. of water,— 

^rom the f^cond experiment, half melted, - - t4t^% R . 

third a little less melted, - f8*.31 

fourth white heat, without melting, 18®.67 

These results shew a conformity which we should not hav^ 
expected; for the degrees of temperature diminish jjust^ t}ie 
heat in each succeeding experiment was supposed to he less. 
If we admit the first experiment, which produced the greatest 
increase of temperature, we may assume, that I lb. of haUlmelt- 
ed basalt can raise the temperature of 7 lb* of water 84"^ R. ; 
ccmsequently, 2 lb. would riuse the same quantity 48"^ R. If 
wenow tak« the mean temperature of the atmospheric watmr 
which supplies the hot ^rings of Carldbad, at + ll"" R., we 
then find that S lb, of half-melted basalt can rcdse 7 lb. of wa- 
ter from ll"" R. to 89" R*9 which is the temp»:ature of the 

* III these experiments the increase of temperature of the water must 
certainly be regarded as too little, from the inevitable loss of heat out of the 
vessel, partly by conduction, partly by radiation, and this loss must, of course, 
liare be^ greater the higher the temperature of the water. tTfaiimay paitly 
hare eauded the less elevalioa of tempei^iluie in th<» s^nopnd ai^ thifd «xpf^. 
ments, pA the water wa3 already heated by the preceding one. Any way, 
however, this loss of warmth was small, for I afterwards observed, that 10' 
^psed before the thermometer feU 1* R., and, in a much shorter time, the 
basalt hsd given off its heat to the water. 
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Sprudei Fountain at Carlsbad', as deiermkied half a century ago 
by Becher, and more lately by Berzelius. 

Now, the quantity of water which issues from the whole of 
the openings of the Sprudei is 4637^ eimers in an hour, which 
gives 469503.85 Vienna pounds * ; consequently, 

m 
In 24 hours, ... - 11,268093.41b. 

366 days, .... 4112,853726 

b m 

6 centuries, - - • 2,050426,663000 

7000 years, - - - 28,769976,082000 

For that is necessary, 

m 
In 24 hours, ... - 3,219464,9 lb. 

365 days, - - - - 1175,101066 

m 
5 centuries, - • - 687550,532285 

7000 years, - - - 8,225707,452000 

of half-melted basalt to raise the water discharged by the whole 
Sprudei from 11" to 59" R. If we take the specific gravity of 
basalt at 2.9 and 1 Vienna pound =0.0177 Vienna cubic feet: 
then would the mass of half-melted basalt required to heat 
that quantity of water for 7000 years, occupy a space of 
8226707462.000 0.0177 = 6020,617996 Vienna cubic feet. 

2.9 

In order to form a rough idea of this mass, we will compare 
it with the cubic contents of the highest mountain in the Bohe- 
mian Mittdgeberge, the Donnerbergy at Milleschau. From a 
calculation given bebw, the cubic contents of this mountain, 
consisting entirely of clinkstone, is = 16,364,166,666 cubic feet. 
The above mass of basalt, which, from the hypothesis, would be 
necessary for the heating of the whole Sprudei Fountain at 
Carlsbad, since the days of Adam, according to the sacred wri- 
tings, would scarcely be the third part of this mountain. 

But this calculation presumes* that the basaltic mass of the 
surrounding mountains, on the extinction of volcanic activity, 
was as strongly heated as the basalt itself, or that it derived no 
w^irmth from within for 7000 years, which cannot be Emitted. 
We have also founded our calculation on the supposition, that 

• Compare Gilbert's Annals, v. Ixxiv* p. 198. I have omitted the ^>e- 
cific gravity of the Carlsbad water, as we have only to do with approxlmi- 
tive quantities. 
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the temperature of the €ttrl«btid water wtts fetm^riy no Jibber r 
than at presebt ^. On the other handi tlie atiDa0pheriiC:watw> 
imbibed by. the earth may be heated at i§^t d^ptfas/^ by aihi^ - 
temperature ^ksting ^er^^ 6o that it may reQeh tlie 'gbwing 
masses much , warmer than IPBm* which we have^ asaluined* . 
But we cannot con^rehend in omr e^intate all the^e ppo^ble 
cases; it is sufficient that we have got atuqaproximaticto. We 
may easily, at pleasure, ineosase. at diminidi .the. resubs^ apd in^ 
quire whether we are at liberty to assume the existeBoe of si»eh 
masses at basalt, or other rophs, in a half^mdted state,, or even 
at a white heat, in the interior of the earth ? Tbia mudt ciu^ 
not be doubted, that, when, we keep in view the immense maissea 
of vdicanic mountains whidi we find on the surface of the oartJi^ 
and which we must admit have at one time be^i mefced in its ' 
iQtaior, from which they were projected, that ercn SMioh.laiger 
masses of vdcanic rocks hwy now exist ii^ the ]nteiiorx>f the Bo^ 
bemian Mittdgdinrge, aiid other volcauaic ridges, in a melted, or, 
at least, in a glowing conchtion ? And, if even a part of .dicir 
warmth should be abstracted from such Rowing n^aasea by tine . 
sorroanding mountains, nothing {nneiwnts^uB supposing, that^in 
such an event, warmth enough shpi:^ still ^main for the heafU 
iogof the water. But this conducting power of heat can hardUy . 
be very considerable, even for a pmod of a thousand years; 
for our forges, which frequ^itly go throughotit the whole year, 
do not require a very thick widi <^ stone tooonfiae much af the. > 
heat And then we mu^ look at the weak «ondn4;tii^ power of 
vokanic products, wiiich th^ following will prove. Mostieelli. 
and Covdli found, on the 15th January ISHt, in a^ enter of: 
Vesuvius, which vomited fire, a layer of snow, one foot thick, 
wbifdtk had fidlen two days before f. Tiiey could evai ^uch 
with the hand the outside of the edge of a canal formed of eon* 
gealed lava, in which the glowing rock was still flowing |« 

Now, althdu^, as shewn from the preceding calculfitions and 
obserrations, the possibility of the heat of hot springs being de- 

• Compare Von HoflF, p. in art. 36. • 

f Of Vesuvius in its activity during the years 1821, 1822, 1823, &c. from 
the ItaMsn, by NSggerath and Pauls, 18^ p. Ift. 
X Idem, p. 38, and Noggerath's Observations, p. 39. 
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rived from a long extingiiiriied volcai^ point of the earth^s 
crust, still retaining its heat in its interior, cannot be denied ; 
yet the view of Von Hoff, of an undiminiRhed activity of volca- 
nic operations in the interior, under hot springs, is not thereby 
affected. We would, therefore, regard warm springs as stand- 
ing in more intknate connexion with those processes in the inte- 
rior of the ear^, which produce volcanic eruptions and earth- 
quakes, and view thrir high temperature and the mixture of 
diffident gases and substances, and their violent issuing forth, a& 
the effects of this process of decomposition *. Von Hoff finds 
support for this view in the fact, that those pcnnts of the^^arth 
which yidd a constant and considerable discharge of mineral 
waters, gases, vapours, &c., seem to be peculiarly exeg^pted, if 
not from all internal commotions, at least from the more violent 
eruptions and catastrophes. Thus, it is not know^^ that Caris-^ 
bad ever experienced a proper earthquake, for thj^ most violent 
eruptions of the Sprudel cannot be considered aS such. A phe- 
nomenon has lately rather tended to establish the cmijecture,^^ 
that Carlsbad is prelected from any proper earthquake by its 
continual evacuations of hot gas and water. This town, and its 
environs, fek nothing of the {Pretty strong earthquake, which, 
in January and February 18S4, extended from the base of the 
Saxon mountains into the circle of BInbogen, to within two 
miles of Carlsbad f. Records are not wanting of an uitemal 
raotioi^of the earth in the circle whidi contains the warm springs 
of Wiesb^Uy Schlwigenbad, £m^, Bertrich, and Aachen, and 
many accompmiying ccdd ones } but these earthquakes were as 
rare, as weak, and inrngntficant. . 

Comparing the groiuids which favour the hypothesis of warm 
springs having a similar origin with earthquakes and volcanic 
eruptions,— -either that their warmth is in consequence of long 
extinguished volcanic activity in the place of their ori^n, or of 
a volcanic process still existing at a great depth, with the by- 
pothesis which deduces this temperature from burning beds of 

• Von HoflP on Carlsbad, p. 56, 57. Hallaschka in Kastner's Archiv, voL4. 
turlidien Veranderungen der Erdoberfl'ache, 1824, part ii. p. 89. 

f Von Hoff's Geschichte der durch Ubeiiieferung nacbgewiesenen Na- 
p. 323. 

t Von HoflTs Geschichte, p. 313. 
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iroiKpyritcs and cool, the former has by far the greatest pro- 
babih'ty ; aiid it is not to be denied, that, in a geological point 
of view, it is an elevating consideration, if we ascribe similar 
origins to volcanoes and earthquakes, and to mineral springs; 
and so deduce the destructive effects of the former, and the be*- 
neficial effects of the latter, from a common cause. : , 

Keferstein, also, in his Geological Observations on the Hot 
and Warm ■ Springs of Germany*, lays down the principle^ 
diat the regular production of hot vapours and springs is con- 
nected with volcanic activity, although the volcano be at rest 
and shew no eruption ; and that volcanic aption does not consi^l 
in the combustion of beds of coal, but in terrestrial operations 
seated deep under* the oldest formations. He observes on this^ 
that basalt, which is connected ^th systems of volcanoes, is so 
grouped in Grennany, that its localities may be viewed as a 
basahic parallel, which traverses the ndrth of Germany from 
west to east; and in which line also, all the hot springs of the 
north of Germany are situated ; and that the few basalts besides 
this, which occur in Gerniany, accompany the north base cS the 
Alps. This northern basaltic parallel, he finds, corresponds 
to a more southern, which traverses the south of France, the 
Alps, .Hungary, and Transylvania. No basalt is found in the 
Alps themselves ; but he thinks it probable that the Alps rest 
on a volcanic basis, that, in them, the volcanic phenomena may 
have been limited to some earthquakes^ which may have been 
the more formidable, as it seems that the great mass (tf the 
mountmns may have prevented the eruption of the lavas +, in- 
stead of which, hot springs have burst a passage for themselves 
in many places. He shews that the greater number of them are 
seated in the Alps ; some surround their immediate base (as also 
some portions of basalt) ; few arise in the further outskirts of 
the Alps. He lastly informs us, that the hot springs of Ger- 
many, and the adjoining countries, issue from the oldest forma- 
tions, gneiss, granite, and clayslate ; and that, where this is not 
the case, these older rocks are so situate in the vicinity, that we 

* His work Teuicbland Geoguostisch-geologisch dargestelt, &c. voL ii. 
pt. 1. p. 1. 

t Compare Von HofiPs Geschicbte, &c p. 334. 
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may infer them to have a connexion with the springs. That 
this is the cEue in several other parts of the world, he shews by 
several examples. 

If we DOW bring under our view what the above has taught 
us regarding hot springs, we come to the three following general 
conclusions:— ^1. We find hot springs and exhakticms of hot 
gases and vapours near all active volcanoes, whence we conclude 
them to be intimately ocomected wkh volcanbm. We also see, 
that permanent hot springs appear when the proper eruptions, 
which occur only from time to time, have ceased ♦. 2. We also 
find warm springs near extinguished volcanoes, as well as those 
mountains whose igneous origin is no loiter disputed : But it 
of^pears that the temperature of hot springs is higher near active 
dian extinguished volcanoes. 3. We lastly find warm springs 
in primitive mountain chains, which present on their surf^e no 
vtdeanic products; but which scMne geologists r^ard as raised 
by the general volcanism of the earth, at the period of its great- 
est activity f . 

From what we have said before of hot springs, coming under 
beadd 1. and S., we may so lay down the praiciple, because hot 
springs, whicli we r^^ard as the products of volcanic action, ap- 
pear in the neighbourhood of active and extinguished volcanoes ; 
we also infer, from what has been previously said of such 
springs in primitive mountuns, which shew no volcanic produc- 
tions, the existence of volcanic activity at a greater depdi. 

I have already hinted at the fact, thai the tempwatui^ of the 
earth increases with the depth. So far we are obliged to admit 
volcanic action at a great depth :|:, to which the atmo^eric wa- 



• Vesuvius and Etna have a number of hot springs. The no?r dormant 
volcano on Ischia has hot springs. In the. vdcaiiic district of the I^ake of 
Agnano, the Piscarelli are 98°. Iceland \s quite filled with hot springs, of 
which the Geyser, of 90", is best known. The volcanic West India Islands 
shew tjie same phenomenon : likewise the volcanoes in Java, in Japan, where 
the springs of Unglno have a temperature of lOO** ; in America, &c. Refer- 
stein, vt antea, p. 49. Also Von Hoff, ut amtea^ yxH ii. p. 379, 481, 4S6, 618y 
548. 

t Von Hoff, ut ajUea, p. 662. 

X Compare Von HoS^fUianiea, p. 866, 387, and 549. 



Digitized by 



Google 



Temperature tfSfrings. 9T 

ter must sink to ac<|uire its beat; yet nothing prevents its bdng 
warmed by the bigb temperature £^t iSmX ^^thf iiMlepQudeijit pf 
volcanifi fires ; Md, in such a heated state, again ^ppearipg at the 
surface, if it must still rise sd high ; (br, if the channels tbipugh 
which it flows become once heated, thdr walls would conduct 
littleheat outw^ards *. Berzelius seemsJnclined to attribute this 
ori^ to the tepid, non-alkaline, byt partly saline, and slightly 
sulphureous wa^rs, ^hich spring, from a granitic scdlf in whieh 
we find no volcanic remains i*. 

I rest satisfied here with merely having pointed out this pos- 
sible /cause of the warmth of springs ;• for it would be diffica)l» 
in a field where we have merely grounds of probability, to pro- 
DQunce any thing decisive. 

I now resume the thread of my investigation* 
Keferstein and Von Hoff have endeavoured to shew that hot 
springs constantly accompany volcanic ridges, but without pay- 
ing any attention, in their observations, to their chemical consti- 
tution. Berzelius has, from the occurrence of mineral waters 
which contain soda saturated with carbonic acid, in the volca- 
nic districts of the Bohemian Mittelgebirge, in Auvergne and 
the Vivarais, inferred their connexion with volcanic agency. 
I have also observed this connexion in the mineral waters ana^ 
lyzed by me, at GeUi^Uy Fachinge^, and Seltere ; ai|d> which I 
will now endeavour to point out in the great basaltic or vol. 
canic mountain chaifi, which begins in the Eifel, and extends 
to tbe Bieset^birge. 1 divide this basaltic chain into seven 
separate groups,, an^ desciibe those springs contaming carbonic 
add, saturated with soda, with their relation to the geognosticaJ 

* A remark naturally deduced alio n^garding springs wanned by volcanic 
activity. 

•f llr we look at the numerous existing observations on the teinperatur|s 
in the interior of the earth (see Annales de Chimie and de Physique, v. xiii. 
p. 183), we will observe a considerable incre4se of temperature at compara- 
tively trifling depths. Thus G^nsanne fbun^ hi tJ^ mines of .Giromagni, 
at Befi>rt, in a difference of depth of 332 metres, a difference of temperature 
of 10*.2 C vijK. in a depth of 438 metrfes + 22^7 C. In the mines of Corn- 
wall, the temperature, at a depth of 348 metres, was-f 26* ; while, at the sur- 
fiMse, H was -f. 15*. Vpn Hu^boldtibupd in a mine of New Spam, in America, 
at a depth of 50^ metres, +33^.8 C, while the mean annual temperature is 
there 16* C. "We see from this, that water^ which has sunk to no great dapth, 
may be heated from 22*.7 C. to 26** or even 33\8 C. 
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' character of the rocks from which they rise, or which surround 
them. By way of appendix, I will present, in the eighth and 
ninth groups, the springs belonging to this class in Auvergne, 
the Vivarais, and in the Pyrenees ♦. 



Examination of some Minerals. By M. Victob Hartwall -f-. 
1. Fergusonite. 

This mineral, named in honour of Robert Ferguson, Esq. of 
Raitb, occurs nearto Eikertaurvak, not far from Cape Farewell, 
in Old Greenland. On account of its near resemblance to Yt- 
tertantalite, it w^ referred to that species, until Ilaidinger, by 
a careful survey of its crystals, proved it to be a new species. 
Being analysed, it afforded to me the following constituent parts : 







Per Ceot. 


Oxygen. 


Tantalic Acid, 


0.5521 


47.76 


5.49 


Ytter Earth, 


0.4743 


41.91 


8.34 


Oxide of Cerium, 


0.0582 


4.68 


0.69 


Zircon Earth, 


0.0350 


ao2 


0.79 


Oxide of Tin, 


0.0120 


i.oo 




Oxide of Uranium, 


0.0110 


0.95 




Oxide of Iron, 


0.0040 


0.34 





99.65 

The proportion of the oxygen of the bases is to that of the 
acids nearly as 2 : 1. This relation, although not perfectly cor- 
rect, is as much so as could be expected from the analysis of so 
compound a mineral. Hence if we consider the combinations of 
Tantalic acid, and oxide of tin with zircon earth, oxide of ura- 
nium and iron, as accidental mixed parts, there results for the 
Fergusonite the following formula : — 

The Fergusonite, therefore, differs from the yttrotantalite, in 

• For the details referred to above, we must refer to Dr BischofTs va- 
luable work. 

. f From the Vetenskaps Academiens Handlingar, Jahrg, 1828. 
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m 



cranposition, the latter having Hs composition represented by the 
following fimnula :— 






}T 



S. MangofnerianEpidoie or PiitacUe. 

The mineral found at St Marcet in Piedmont, and known to 
mineralogists under the name IManganesian Epidote, was refer- 
red to the epidote genus, on account of its series of crystalliza* 
tions. 

This nuneralogical determination it was deinrous to have 
confirmed by chemical analyds; and, further, chemists were cu- 
rious to know the particular state of oxidation of the manga- 
nese and iron which it contains. The following is the analyas 
of Hartwall :— 

Per Cent Quantity ot Oxygen. 



Silim, . - . 


a4426 


3a47 


19.35 


AlumJiiia> • • • 


0.8030 


17.65 


&34 


Lime, • • • • 


0.2490 


21.65 


6.08 


Peroxide of Manganese, 


0.1620 


14.08 


4.17 


Peroxide of Iron, 


0.0760 


6.60 


2.02 


Magnesia, . . 


0.0210 


1.82 


0.70 



100.27 

I have mferred, says Hartwall, by the calculation of the result 
<^ the analysis, that the manganese and iron occur in the mineral 
in the state of peroxide. This is proved not only by the £mi- 
nished quantity of the isomorphous alumina along with them, 
but also by the reddish-brown colour of the mineral. Accord- 
ing to these data, the formula is as follows :-— 



AI 
kg^i S. + ^Mn 

Ve 



Si 



Digitized by 



Google 



( 40 ) 
Analysu of' PyrophyUite^ a Nexo Mineral By M. K. Hka- 

MANN of Moscow, 

t 

J?His mineral occurs in the Uralian Mountains, and is known 
to mineralogists under the name Radiated Talc. But its rela- 
tions before the blowpipe ate different from %ho^ of indurated 
taic Heated before tbe blowpipe,. without any re-i^ent^ it di- 
vide in. a faut>shaped manner into, a swollen mass, which occu- 
pies! twepjty, times the ^pac^. pf the original specimen. The 
pounded mass is quite infusible. If heated in a glass-retort^ 
there, condenses;, on t(ie upper part of it, a water which doe&not 
.^ttack.the g)bi38^ and .which» on evaporation, leaves no ^ic^ 
Soda dissolves themjoeral with effervescence, into a clear yel- 
\oWtgjifi^. Phosphoric salt dissolves it into a colourless glass, 
leaving a siliceous skeleton. It acquires a blue colour witf^ so- 
lution of cobalt. By these characters the mineral is well mark- 
ed, and 13. distinguish^ froo^ t^lc, particularly by its relations 
with solution of cobdlt, ils aqueous contents, and its fan- 
shaped splitting by heating. Bift in order to obtain a inbre dis- 
tinct conception of this mineral, I subjected it to analysis. Ac- 
cording ^> this, it CQpjtains in; the 100 parts 



6.62 Water7 - 


6.00 Oxygen, 


59.79 SUica, - 


30.07 


39.46 AJumintf, - ... 


1S.76 


4.00 Magnesia, - . . . 


1.66 


1.80 Oxide ofjron* ^ 




Trace of Oxide of Silver. 





We see from this analysis, tbat the oxygen erf the water 
amounts to a thirds and the oxygen of th^ sUiCa the double of 
the oxygen of the bases. The mineral thus analysed, therefore, 
corresponds to the followiiig formula : — 

M'S*^ i+ SAP + lOjfe. 

The name Pyrophyllite is given to it on account of its exfo- 
liation on exposure to heat. 
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' 

Additional Remarks oh Active Molecules. By Robert Brown, 
F. R. S. &c. 

Abodt twelve months ago I printed an account of Microscopi- 
cal Observatioiis made ti|i the sunlmer <£ 18S7, on the. Far- 
tides containfBd in the Pollvn ci Plants; and on the general 
Exigence of active Molecules in Organic and Incn^anic Bodies* 

In the present supplement to that account, my objects are, to 
explain and modify a few-of its statements^ toadvert to some of 
the remarks jthat have beep made^ ei^^ on the correctness or 
originali^ of th^ 6bseryati0ns, and to the caiises thitt have been 
conslderecl sufficient.f^' t)ie4»xplanation of 'the phenomena. : 

Ixk the ^rst pkce, I have to notice an erronedus assertion of 
more than one writer, namely, tjhat I have stated the acdve 
molecules^ to be aniqnalted. This mistiike has probably arisen 
from my having communicated the facts in the i^me order in 
which liiey occurred, accompanied by the Views which presented 
themselves in the diff^'ent stages <£ the investigation ; and in 
cme'case^ fh)m my having adopts the (ai^uage, in referring to 
the opinion of another inquirer into the first branch of the sub^ 
ject. ^^ 

Although I endeavoured strictljr to confine myself to the 
statement of fkcts observed, yet in speaking of the active mole- 
culeis I haVe not been able, in all cases, to avoid the introduc- 
tion of hypothesis ; for such is the supposition, that the ecjually 
active particles of greater size, and frequently of very different 
form, are primary compounds of these molecules, — a supposi- 
tion which, though professedly conjectural, I regret having so 
much Indsted on, especially as it may seem connected with the 
opinion of the absolute identity of the molecules, from what^ 
ever source derived. 

On this IJSLtter subject, the only two points thiat I endeavour- 
ed fo ascertain; were their size and figure ; and although I was, 
upon the whole, inclined to think that in these respects the 
molecules were similar from whatever substances obtained, jet 
the evidence then adduced in support of the supposition was fer 
from satisfactory ; and I may add, that I am still less satisfied 
now that such is the fact. But even had the uniformity of the 
mcdecules in those two points been absolutely established, it did 
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not necessarily follow, nor have I any where stated, as has been 
imputed to me, that they also agree in ail t^ieir other propertied 
and functions. 

I have remarked, that certain substances, namdy, sulphur, 
resin, and wax, did not yield active particles, which, boi^ever, 
proceeded merely from defective manipulation ; for I h^ve since 
readily obtained them from all these bodies : at the same time I 
ought to notice that their existence in sulphur was previously 
mentioned to me by my friend Mr Lister. 

In prosecuting the inquiry subsequent to the publication of 
my observations, I have chiefly employed the simple nucro- 
scope mentioned in the pamphlet, as having been made for me 
by Mr DoUond, and of which the three lenses that I have gene- 
rally used, are of a 40th, 60th, and 70th of an indi focus. 

Many of the observations have been repeated and confirmed 
with other simple' microscopes having lenses of similar powers, 
and also with the best achromatic compound mii^rOsoopes, 
dther in my own possession, or belonging to my friends. 

The result of the inquiry at present essentially agrees with 
that which may be collected from my printed account, and may 
be here briefly stated in the following terms: namely/ 

That extremely minute particles of solid matter, whether ob> 
tained from organic or inorganic substances, when suspended in 
pure water, or in some other aqueous fluids, exhibit motions for 
which I am unable to account, and which, from their irr^ulari. 
ty and seeming independence, resemble in a remarkable d^ree 
the less rapid motions of some of the simplest animalcules of 
infusions ; that the si^oallest moving particles observed, and 
which I have termed,- Active Molecules, appear to be spherical 
or nearly so, and to be between 1.80,000dtii and 1^0,000dth 
of an inch in diain^er ; and that other particles of considerably 
greater and various size, and either of similar pr of very dif- 
ferent figure, also present analogous motions in hke circum- 
stances. 

I have formerly stated my belief that these motions of the 
particles neither arose from currents in the fluid contaimng them, 
nor depended on that intestine motion which may be supposed 
to accompany its evaporation. 

These causes of motion, however, either singly or comlnned 
with others,— as, die attractions and repulsions among the par- 
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ticks thanselves, their unstable equilibrium in the fluid in which 
they ane suspended, their hygrometrical or capillary action, and 
in scHne cases the disengagement of volatile matter, or of minute 
air-bubbles, — have been con^dered by several writers as suffi- 
ciently accounting for the appearances. Some of the alleged 
causes here stated, with others which I have cmisidered it un- 
necessary to mention, are not likely to be overlooked or to ' de- 
c^re ot^ervers of any experience in microscopical researches ; 
and the insufficiency of the most important of those enumerated, 
may, I think, be satisfactorily shown by means of a very simple 
experimekit. 

This experiment consists in reducing the drop of water con- 
taining the particles to nricroscopic minuteness, and prolonging , 
its existence by immerdng it in a transparent fluid of inferior 
spedfic gravity, with which it is not misdble, and in which eva-, 
poration is extremely slow. If to almond-oil, which is a fluid 
having these properties, a condderably smaller proportion of 
water, duly, impregnated with particles, be added, and the twQ 
fluids shaken or triturated together, drops of water of various 
sizes, from l-50th to l-2000dth of an inch in diameter, will be 
immediately produced. Of these, the most minute necessarily 
certain but few particles, and some may be occasionally obser- 
ved with one particle only. In this manner minute drops, 
which if exposed to the air would be dissipated in less than a 
minute, may be retailed for more than an hour. But in all 
the drops thus formed and protected, the motion of the particles 
takes place with undiminished activity, while the priindpal causes 
assigned for that motion, namiely, evaporation, and their mutual 
attraction and repulsion, are either materially reduced or abso- 
lutely null. 

It may here be remarked, that those currents from centre to 
circumference, at first hardly perceptibly, then more obvious, and 
at last very rapid, which constantly exist in drops exposed to the 
lur, and disturb or entirely evercome the proper motion o[ the 
particles, are wholly prevented in drops of small site immersed 
in (h1,— ^a fact which, however, is only apparent in those drops 
that are flattened, in omsequence of being nearly or absdutely 
in contact with the stage of the microscope. 

That the motion of the particles is not produced by any cause 
acting on the surface of the drop, may be proved by an inver- 



Digitized by 



Google 



44 Mr Brown dn Jdwe MoUctHes. 

«kui of the experiment; tot by mixing a very small proportion 
of oil with the water containing the particles, microscopic drops 
of oil of extreme minuteness, some of them not exoeeding in size 
the particles themselves, will be found on the surface ci the drop 
of water, and nearly or altogether at rest ; while the particles ift 
the centre or towards the bottom of the drop continue to move 
with their usud d^ee of activity. 

By means of the contrivance now described for reducing the dze 
and prolonging the existence of the drops containing the par-* 
tides, which, simple as it is, did not till very lately occur to me, 
a greater command of the subject is obtained, sufficient perhaps 
to enable us to ascertain the real cause oi the motioos in ques- 
tion. 

Of the few experiments which I have made since thid manner of 
observing was adopted, some appear to me so curious, tliat I do 
not venture to state them until they are verified by frequent and 
careful repetition. 

I shall 'Conclude these supplementaiy remarks to my fdrmer 
observations, by noticing* the degree in which I consider those 
observations to have been anticipated. 

That molecular was sometimes confounded with animakukur 
motion by several of the earlier microecopical observers, appears 
extremely probable from various passages in the writings of 
Leeuwenhoek^ a» well as from a i^markable paper by Stephen 
6ray,pul^hed in the lOth volume of the Philosophical Trass- 
actions* 

Needham also, and Bufibn, with whom the hypothesis of or- 
giulie partides originated, seem to have not unfrequently fallen 
into the same mistake. And I am inclined to believe that Spal- 
lansani, notwithstanding one of bis statements respecting them, 
has, under the head of AnifndiktU (TuUbno ordine^ included tho 
active molecules as well as true animalcules. 

I may next mention that Gleichen^ the discoverer of the lao^ 
fions of the partides of the pollen, also olt>serv«d similar mo- 
tions in the particles of the ovulum of zea mays^ ' 

Wrkberg and MuHery who adopted m part Bufifon^s hypo^ 
thesis, state the globules, )of which they su^qposeall orgailie bodies 
formed, to be capable of motion; and Muller distinguishes these 
moving (Organic globules from; real ammakules, with which he 
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adds, they have beeti co-founded by some very respeel^e i6b. 
servers.. 

In 1814, Dr James Dnimm(Mid of .Bel&st, publisbed, in thd 
7tb yohime of the Transact! om kA th^ Boytd Socie^ of .Ecgn- 
burgli, a valuable paper, entitled ^^ On certain appearances ob^ 
served in thelKssection of die Eyes of Fidies.'^ 

In tUs Essay, which I regret I was entirely unacquainled 
with when I printed ^ aceount of my observaticmsy the author 
gives an account of the very remarkable motions of the spicula 
which form the silvery part of the dioroid coat of the eyes of 
fidies. ' ' 

^hese spicula were examined with a simple microscope and 
as opake objects, a strong light being thrown upon the drop of 
water in ndiich they were suspended. The appearances are mi- 
nutdy described, and very ing^ous reasoning employed, to diow 
that, to acjooiint for the motions, the least improiiable conjecture 
is to suppose the spicula animated. 

As these bodies were seen by r^ected and not by transmju 
ted light, a very correct idea of their actual motions could hardly 
be obtaiiKd ; and with the low magnifying powers necessarily 
employed with the instrument and in the manner described, the 
more minute nearly spherical particles or active molecules which, 
when higher powers were us^, I have always found in abun- 
dance along with the spicula, entirely escaped observation. 

Dr Drummond'^s researches were strictly limited to the i^i- 
cula of the eyes and scales of fishes ; and as he does not appear 
to have suspected that particles having analogous motions might 
exist in other organized bodies, and far less in inorganic mat- 
ter, I consider myself antiii^pated by this acute observer only to 
the same extent as by Gleichen, and in a much less d^ree than 
by Muller, whose statements have been already alluded to. 

All the observers now motioned have confined themselves to 
the examination of the particles of organic bodies. In 1819, how- 
ever, Mr By water, of Liverpool, published an account of Micro- 
scopical Observations, in which it is stated that dot only organic 
tissues, but also inorganic substances, consist of what he terms 
animated or irritable [5articles< 

A second edition of this essay appeared in 18^, probably 
altered in some points, but it may be supposed agreeing essen- 
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tially in its statements with the edition of 181 9$ and which I have . 
never seen, and of the existence of which I was ignorant when 
I published my pamphlet. 

From the edition of 1828, which I have but lately met with, it 
appears that Mr Bywater employed a compound microscope c^ 
the construction called Culpeppa-'s, that the object was examined 
in a bright sunshine, and the light from the mirror thrown so 
obliquely on the stage as to give a blue colour to the infu- 
sion. 

The first experiment I here subjoin in his own words :— - 

" A small portion of flour must be placed on a slip of glass, 
and mixed with a drop of water, then instantly applied to the 
microscope ; and if stirred and viewed by a bright sun, as already 
described, it will appear evidently filled with innumerable small 
linear bodies, writhing and twisting about with extreme activity.'* 

Similar bodies, and equally in motion, were obtained from 
animal and vegetable tissues, from vegetable mould, from sand- 
stone, after being made red hot, from coal, ashes, and other m^ 
organic bodies. 

I believe that in thus stating the manner in which Mr By wa- 
ter's expieriments were conducted, I have enabled microscopical 
observers to judge of the extent and kind of optical illusion to 
which he was liable, and of which he does not seem to have bee» 
aware. I, have only to add, that it is not here a question of- 
priority ; for if his observations are to be depended on, mine 
must be entirely set aside. 



On the Tripanff, or Bicho de Mar, or Sea-Slug of India — the 
Hohthuria tubtdosa of NeUuralists. By Chaules Collier, 
formerly Staff-Surgeon in Ceylon, now Ini^)ector of Hospitals 
in the Mauritius. Communicated by Sir James Macgrigor. 
With a Plate. 

Having had many opportunities of observing this species, 
and thinking that, although its organisation is already known 
in a general sense, a complete account of it may be interesting 
to naturalists, I submit the following memoir on the subject*, 

• A beautiful memoir on the structure of the Holothuria tubulosa by 
Tiedemann was published in 18 IG. Edit. 
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S0D16 advantage is derived from it, as an article of oommerce, 
in Ceylon ; for, after being dried, it is exported in large quantities 
to China *. The animd is found throughout the year on this^ 
coast, attached to rock, or lying on the sand, surrounded by 
species of Haliotis, Patella and Lepas, in shallows close to the 
shore. Its surface is of a deep black colour, soft and gelatinous 
to the fed, and studded over with papillary bodies f, by means 
of which, it attaches itself to objects, and probably absorbs the 
water, with which its cavity is always more or less distended. Its 
leiigth and circumference vary exceedingly :^, both from age and 
rapid but partial contraction. The extremity where the mouth 
is situated is flat, compared with- the' opposite end, where the 
anus is, and which is tapering. Through this latter aperture^. 
the water contiuned within the sac is thrown with considerable, 
force. It can withdraw, as M. Lamarck has observed, all its 
external organs § ; and it can, besides, expel through the posterior 
opening, or by rupture, through the outer covering, all its inter- 
nal organs, leaving the empty sac (as it may be termed) to part,, 
after a few hours, with the signs of vitality ||. 

The mouthy is strengthened with a calcareous or cartilaginous 

* This employment of it has been alluded to by Linnaeus, for he in- 
quires : An hsec quse, teste liL Pallas, siccata, Sinensibus in cibum cedit ? 
Syst. Nat part vi p. 3139. 

-f The apices of these papillary bodies are white, and flattened, or raCher 
concave and perforated. They resemble, excepting in size, those which are 
extended along the branches of the asterias, and described minutely by M. 
Cuvier, in his Lemons d'Anatomie Compar6e, vol. i* p« 407* 

X An individual is sometimes found eighteen inches long. Crawford says, 
some of the Tripang^ or Holothurise are as much as two feet in length, and 
from seven to eight inches in circumference. The length of a span, and the 
j^rth of from two to three inches, however, is the ordinary size. Edit. 

§ Les Holothuries sont tres contractiles, elles font rentrer, facilement et 
completement, toua leurs organes exterieurs, tels que leurs tentacules, leur 
bouche meme, leurs papilles, et leurs tubes aspiratoires. Hist. Nat des 
Anim. sans Vert., voL ilL p. 73. 

I This expulsion lias not, so &r as I know, been noticed by authoi^, but 
it follows so uniformly the least violence, or removal for a short period from 
the habitat, that a view of the parts in siiu can very rarely be obtained. It 
is noted by Tiedemann. — Edit. 

^ Linnaeus supposed that, as in the asterias, there was but one opening 
for the alimentary canal : — " Holothurise omnes, maris incolae, per apertu- 
ram anteriorem nutrimentum hauriunt et &eces expellunt ; per posteriorem 
aquam ingressam ejiciunt." Syst Nat. part vi. p. 3140. 
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serrated ring*, and surrounded bytwenty pinnated tentacu]a(ten- 
taculis racemosis, Linn). Connected with fmd opening intoit are 
many small, transparent^ oblong bodies, (oneof which, always dis^ 
tended with fluid, is larger thai the others) which, in the c^inicm 
of M. Cuvier t, are secretory organs. The alimentary canal J, 
and its retaining membrane (mesentere memln'aneux, Cuv.), have 
been already described in die Lefons fAnatomie ComparSe ; 
but the term Cloaca §, whidi has been emf^yed, is applicable, 
not to the termination of the intestine, which is smaller than the 
rest of the canal, but to the kind of sac, formed by the transverse 
membrane, into which the bowel opens. 

The vascular system || is so intricate and peculiar, that it is 
indeed difficult, even after patient kbour, to form a dear and 
connected view of its constituticm. The following is the result 

* M. Cuvier decides, but hastily I tliink, that this apparatus serves only 
as a point of attachment for the longitudinal muscles : — ^ Les Holothuries 
ont bien Touverture de la bouche entour^ d*un anneau, fbrmi de dix pieces 
denu-osseufes, mais ellesservent seulement de point d'apui aux muscles lon- 
^tudinaux du corps, et aux tentacules recouvertes par la peau interieure de 
la bouche, et ne contenant aucune dent, elles ne servent point a la mastica- 
tion. Vol. iii. p. 336. 

f Les Holothuries ont tout autour de leur bouche des aocs oblongs et 
aveugles, qui d^bouchent dans cette cavite, et qiii ne peuvent nuu^gi^er 4*y 
Terser quelque liqueur analogue 4 la salive. Vol. iii. p. 340. 

X The alhnentary canal is of the same caHber, exceedingly delicate in ita 
texture, about four times the length of the animal, and disposed in three lines • 
of unequal length ; that is, it descends, retutns to the right, crosses, and agiOn 
descends to the anus. The tenuity dmd <:oniequently appe|«]^ unfitness for * 
thdr office) of the tunics of the intestioev it found in some testaceous mol- 
lusca also, iknd in those more particulariy (as Mkureif tuUkpa and^aumli^, and 
TfoehM nihihtit) which inhabit coane shells. In the last mentioned sped«s 
the parts can seldom, with all care, be dii^ayed withont injury, and yet 
very rough matter (as coral» and shells commknited and entire) has to pajss 
along them. Fluid is found wiUiin the intestine, between portions filled 
with solid matter; and this fiuid, like that within the cysts, which are ap* 
pended to the mouth, appears to be, from taste and appearance sea-water. 

§ L'anus s'ouvre dans le grand cloaque situ6 k Tarri^ du corps, et qui 
n*e8t separ^ de la cavlt^ de I'abdomen, que par une valvule. VoL iv. p. 143. 

II M. Cuvier bears testimony to the difiiculty of this branch of the sub- 
ject :— " Je suis contnunt d'avouer que, malgr6 tons mes efforts, je n'ai pu 
encore parvenir i me faire des ide^ certaines, sur Torganization des Echino- 
dermes, i Tegard du systeme vasculaire." Vol. iv. p. 414. I have not been 
able, I confess, even with the subject before me, to follow this able anato- 
mist's demonstration. 
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of mj investigations. A large vessel can be traced from the 
aummil of the membranous expansion, close to the entry and 
termination of the intestine, to the lung.*, and is there seen to 
ramify ; and from the lung arise distinct groups of vessels, which 
unite into (me, and this again immediately divides into many short 
branches, like vasa brevia^ which pass directly to and encircle 
the ccmtiguous intestine ; and it sends one branch upwards, 
which may be followed to the mouth, and another downwards, 
which is lost cm the second line of the intestine.- A branch, too, 
is sent to the organs, which are, as is supposed, for reproducticm. 
This would appear to be the diistribution from the lung. Now, 
the pulmonary vessel is joined, at its origin, by another, which 
descends, gradually enlarging, along the floor of the covering, 
and by a vessel besides f of extreme tenuity, from off the intes- 
tine at the anus, which may be traced enlarging as it recedes 
from this point, along the whde course of the canal. This junc- 
tion of the three vessels forms a sac between the lamina of the 
membranous expansion, and into this sac, if I may trust my dis- 
section, the vessels open ; but as no impelling power can be de- 
tected, the further transmission of the fluid is not apparent. 

The nervous system is so obscure, that I confess I know no- 
thing about it. 

Connected by a vessel with the lung and the intestine, is a large 
mass :^, constituted by a congeries of long circular worm-like 

* The lung is of a reddish-brown hue, and appears like ramifications of 
Tessels, among very loose cellular fibre, charged with fluid. 

•f- The course of this vessel maj be worth notice. It passes from the 
mouth, enlarging to about the centre of the oesophageal or first line of the 
canal, and then bifurcates, sending one branch under the lung to the oppo- 
site line of the intestine, which again bifurcates, and then completes the 
whole course of the canal ; it empties itself, being, as was observed, of ex- 
treme tenuity, at the anus, into the pulmonary vesseL If it be a returning 
vein, it is singular that it should be smallest where it joins the apptirent ori. 
gin of the circulation. 

X The quantity and the form are alike in two individuals found together, 
while thi colour thus differs. Does this variation depend upon any period 
of particular activity of the organ? M. Cuvier considers that as an ovarify 
.and coiyectures that the white filamentous bands have some relation with 
.male organs :— ^' Je crois que ces sont les ovaries de ces animaux : mais on 
observe aussi, vers leur anus, des filamens blanchatres, nombreux, semblable 

OCTOBEB — J)£C£MB£R 1829. D 
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bodies, whidi, in some individiialg, t^e red, and in oCh^ni gveyii^ 
white. And attadied to tMs cn^uss by cohesion, is a Icxiee coiw 
geries of white, narvow, ddicately serrated, flamenloiis partiotes, 
Mrhich are so glutinous as ta adhere to objects, and are bi^^y 
dastic. SoHte of these filaments are often seen issuing, as it wert^ 
ftom the posterior opening ; and they «re always first piolruded. 
In smaH and iq)pareutly young individuals, these parts «re 
scarcely to be discerned. If these be the sexual organs, the mode 
of reproduction and the kind of influence which aaay be mutual- 
ly exercised, seem to be beyond the reach of observation, and to 
admit, tharefdre, of no elucidation. 

The covering without is, as has been observed, black, beset 
with pajnllse, and it gives off a slight purple tint, such as that of 
Murex Tidipa ; within, it is ftimished with delicate transverse 
fibres, and broad muscular bands, which are extended from the 
posterior extremity, and attached to the gristly eivde of the 
mouth, or to the summit beMnd the mouth. A membrane is 
extended across the posterior extremity, jmd beneatk it lies the 
contracted termination of the intestine ; and within its lanunae 
commences apparent^ the system of the circttlaitioa. 

The Tripa/ng, Sea-Slug, or Hobthuria Trade in India. By 
the EnlTOK. 

This animal is used very extensively by the Chinese for 
culixiary purposes. They make of it a very rich and palatable 
soup, and dress it in diffisrent kinds of stews. There are va- 
rious mocks of curing it^ It is first gutted, and the water 
pressed out of it, and then Imd in dry Kme, eatted by the na- 
Uves cJiurujtm; afterwards, according to the circumstances rf 
the fishing station^ dried in the sun» oi: on stages, by means of 
fires of wood under them. It is a most important article of 
commerce, and is the most consid^aMe artick of the exports of 
the Indian islands to China, unless, perhaps, pepper. There 
are fisheries, as they are called, of Tripang, in every country of 
the Indian Archipelago, from Sumatra to New Guinea. It 

&4es vers, et fonnes chacun d'un fil mince, assez eUistique, contoum^ en spi. 
rale, et se laissant d^*rouler. Ces organes auroient ils qudque rapport arec fe 
sex male ?" VoL v. p. 200. The ovary-like mass weighs, in some indivl- 
vdUals, nearly two ounces. 
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h« ijflc^ wilSiia these last fow jeio^ been ilM&vw^ abund* 
alulj on tb« e(M»t» €xf €eyU>ii f^ the I^ of Fnmoef and k fia 
doiAt gstieral thitMkgboiit those seaa It bas^ a^ we are in- 
ibrmed^ abaady been ^rit from thcftice to China^ whst^ it finda 
a teldy market ; althon^^ froiii iti^ beinf^ udsk^fnUj^ ^repia*edy 
it 18 clasted with the lowest quickies of the Ardhipdago* Wh^ 
the Chinese can be eitoployed in fitbing arid pr^arinj^ it^ there 
i» littk dovdrt that il will form an important artiek^ tn the com* 
Bkerde ^ those eoimrtrie^ with Chifi^ as it can be got in any 
^lan^tiesi Jn<%i^ from the extent and popUlatio* of Ghinnty 
and dieir taste fer sU^h articles^ where, £^ng witb iImI t^rdd"* 
nests (d pe^uKaf* ptodoet cf the Archipelago)^ it forms ^ indis* 
pensable an article of luxury a& the tea c^ China( does t» this cdim-' 
try^ espeeiafty among the higher orders^ it wiU not be an easy 
matter to g^ut the market with \U 

Being foudd prineipally on coral f^s^ «id never en flat mnd* 
dy shor^ the iho^ consideriible fieberies are coneeqn^titly to the 
eastward from Celebes to New Guinfeft ^md AnstKataisia^ where 
thci fotm of the kfeid ie the most favourable^ The mimA is 
caught on ledges itf eoTal r6ck^ usually at tlie fieptb of fi^im 
three to five fetbomsi The larger kinds, when in shaflow water^ 
^e ocea^on^ly speariod, but the most common mbAe of taking 
them i» by diving fo^ tbeni in the manner practised for pei^l 
oy^t^rs^ and taldng thekn up witli the hand^. The Blost produce 
tire are the fisheifiee among the Aiide Idhrnds, tsoA. these m the 
Grulf of Carpentarias and geneHally on all the nlbrth-west ooast of 
New Hc^nd. Upwards of fort^ vessels^ of from twenty to fifty 
tensy leave Macdssar annually for the coast c^ New HoHiand^ 
besides odieiis that go elsewhere in the same trade. A vessel of 
twenty tons^ manned by twenty-five hands^ is considered to be 
snccjessful, if she have c^£»f^d seven thousand pounds weight of 
Tripcmg. It is, says Crawford^ the etpital.of die Chinese resi* 
^krnt merchants whieh sets these adventures on foot, as they adu 
vance to tfce twdeiftdhers from- two to four hundred Spanisii 
dollars, according to the extent of their equipment, securing to 
themselves the refusal of the cargo. 

The holothurisB, as already mentioned, vary in size, but their 
quality or value in the market does not depend on aze, but qp- 
3 D 2 
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on properties which are understood only by those who have had 
a long experience of the trade. The Chinese merchants are al- 
most the only persons who possess this skill ; even the native 
fishers themselves, as Crawford remarks^ being often ignorant 
on the subject, and always leaving the cargo to be assorted by 
the Chinese on their return to port. The oommerdal classifi- 
cation made by the Chinese, is curious and particular. In the 
market of Macassar, the greatest staple of this fishery, not less 
than thirty varieties, are distinguished, varying in price from 
five Spanish dollars per pictd (picul is ISd^ lbs.) to fourteen 
times that price, each bdng particularized by well- known names. 
It is evident from this account, says Crawford, that the Tripang 
trade is one in which no stranger can safely embark, and it is 
consequently almost entirely in the hands of the Chinese. The 
quantity of Tripang sent annually to China from Macassar is 
about 7000 piculs, or 8883 cwt. The price in the market of 
China varies from eight Spanish dollars per picul, to M, to 60, 
to 75, to 110, and to as high as 115, according to quality. 

The whole quantity sent to China fix>m Macassar, and other 
parts of India, may be estimated at 14,000 piculs. Taking 
this quantity at the low average of 40 dollars a picul, and va- 
luing the dollar at 4s. 3d., its entire value, in a commercial 
laew, is L.llOyOOO. , Notwithstanding this enormous export ta 
China, we do not understand that its value in the market has 
ever been materially affected by the quantity imported, an evi- 
dent proof that the demand of the market still exceeds the sup. 
ply. When we reflect that the opium, pepper, birds' nests, 
sharks^ fins, tripang, and various other articles, the products of the 
countries under our controul, which are fully as indispensable to 
the Chinese as the teas of China are to Europe, the fear so much 
entertained of the Chinese interdicting our trade with that empire 
is quite preposterous. In short, these few articles o{ luxury 
give us the command of the Chinese tea market. The celestial 
empire cannot exist without its tripang and birds' nests. 
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Ohservaiions on the Ancient Roads of the Peruvians. By Jouk 
Gtll»8, M. D. M. W. S., &c. Communicated by the 
Author *. 

JVLy attentbn was first directed to these roads in January 
1826, when, with the view of examining the celebrated silver 
mines of Uspallata, I was induced to pay a visit to the owner 
of one of these who was likewise the proprietor of the neighbour- 
ing Valley of Uspallata. It being then the hottest season of the 
year at Mendoza, his family had removed with him to his resi- 
dence in the valley, to enjoy the cool air of the mountains. 
Attached to the house were to be seen all the machinery and 
other requisites iat grinding and amalgamating the ^ver-ores ; 
some people were then employed in reducing the ores wluch 
had been previously collected, the whole being under the super- 
intendance of Don Jose Arroyo, a native of Peru^ somewhat 
advanced in life, and whom I found intimately acquainted with 
the topography of his own country, and the customs most pre- 
valent among them. He had taken an active part in the revo- 
lutionary proceedings in Peru against the dominion of Spain, 
and as Paru was still in the hands of the Spaniards, he had 
then, like many others of his countrymen, taken refuge in one 
of the neighbouring provinces, which had been more fortunate 
in th^r endeavours against the mother country. 

While enjoying the hospitality of my friends, I took advan- 
tage of the occasion to visit all the most interesting objects 
which presented themselves in the neighbouring mountains and 
valley, and^ among others, at the recommendation of the Peru- 
vian already mentioned, was induced to visit the western side 
of the valley, at which place there existed, as he had been some 
time previously informed, very distinct traces of these ancient 
roads, usually known by the name of Camino del Inga, or road 
of the Incas, some instances of which he had previously wit- 
nessed in Peru ; and the result of my visit was such as gratified 
me far beyond my expectations. 

On first seeing these roads, I was much surprised at finding 

■ Read before the Wemerian Natural History Society, December 5. 1829. 
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them in such high preservation, that their extent and dimen- 
lionfl Gpuld be diaiinetly traced to ii gnlat ^%UmU a-lihoUgb dUfre 
ifi ev^ reason to conclude that fliey hay« be^n mrHy fecwWen 
on by the foot of the traveller, since the discovery apd inquest 
of these countries by the Spaniards^ now more than 300 yegru 
ago. I examined the road in several places, at some distance 
from each other, and found it to measure fifteen feet in breadth. 
The principal preparation which it seemed to have undergone 
was that of levelling, and the removal of aSl impediments, such 
as shrubs, large stones, &c. ; its surface conristed principaSly 
of the soil, gravel, and small stones, which characterized the 
surrounding district^ and seemed altogether to constitute a 
road sufficient for all the purposes of communication, in a coun- 
try where it is so Utde liable to iniury from the elements, and 
to a people who made all their lourneys on foot, and possessed 
no'other beasts of burden except the llamas and alpacas, none 
of which, it is probable, ever accompanied diem to such a dis- 
tance from their native country. The circumstance which ap- 
peared the most remarkable, was the total absence of every kind 
of shrubs from the line of road, unless where it had been crossed 
by some occasional mountain torrent, or more permanent water- 
course, which, carrying down with it some of the neighbouring 
shrubs, had left them there to take root : with this exception, 
its surface exhibited no other vegetation, except occasional tufts 
of grass, or of some herbaceous plants. Such inconsiderable 
encroachments of vegetation, during so long a period of time, 
may at first sight appear somewhat extraordinary, yet is easily 
accounted for in a climate such as that which characterizes 
the Valley of Uspallata, where it seldom rains, and where 
scarcely any dew falls ; so that there generally does not exist 
sufficient moisture to nourish any other than a scanty vegeta- 
tion, consisting of some thorny and resinous shrubs, with a few 
patches of grass, and other less conspicuous plants. This re- 
markable difference in the vegetation of the line of road, and 
the surrounding country, renders the former particularly evi- 
dent, more especially when viewed from the elevated part of 
it, which approaches the base of the mountains, where it is 
called L^ Punta ^e} Qerrq Negro. ?rom iim mXmm^ it «iay 
be traced, as far as the eye can reach, in one continued line^ 
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pro6tediag ia the dijrectioo, by eettipass, of north by west Ua^ 
kfiB i«iierd natuie bas presented almost udsurmountable obstacles 
to thdr dc&ig so» they eeem^ in fonning these roads, to have 
invariably IcJlowed the most direct course, disregarding ordi- 
nary inequalities in the surface, which mi^t have been avoided 
by an inconsiderable detour. 

In the subsequent conversations which I had with the Peru- 
inan and otb&c travellers on this subject, I asc^rtwied that very 
distinct traces of these ancient roads are not only to be seen in 
fiiany parts of Peru, but are frequently met with along the line 
of the OMklillera, whidi proceeds from Uspallata to Potosi in 
Peru, but only in such places where they have not been effaced 
I^ oaming in contact with more modern roads. It may be dis- 
tinctly traced from the place where I first examined it^ along 
the whole extent of the Valley of Uiq)allata, which is said to 
tenaioate at the river of St John^s (Rio d^ Sah Juan), upwards 
</lOO miles to the northward* It has also been traced as far to 
the south ward as the Valley of the Tenuyan, about 84 degrees 
of south latitude, where, on the fcdlowing year, wh^ passing 
the Co^illera, by the pass of the Plancbon, I made a fruitless 
attem^ to discever it, none of my guides being sufficiently ac^ 
qoahted with the localities of the valley, to be able to pcint 
it out to me. Front this valley, I bate not yet been able to 
trm^its course further south, either persoi^y or by the testi- 
laoi^ of others; yet I have little doubt, that, by a careful in- 
vei^^tion, it might be ascertaitied to continue much farther to 
tb^south. From the Valley of Uspallata it takes rather a cir- 
eiitous course to reach the Valley of the Tenuyan : on leaving 
1$ Puma del Cerro Negro, it niAs southward, and soon inclines 
tme to the westward, until, at Los Hanchillos, it leaves the 
AiBey of Uspallata, and joins with the high road to Chile, which 
ddrts the n<»tbem side of the !ftio de Mendoza, as fat as La 
Puitta de ks Vacas, pa^ng in this route by Picheuta and Tan^ 
IhIIos, jiaee^ whose names are of Indian origin. At the latter 
place are still to be seen the ruins of some habitations, supposed 
1^ many to have be^ used by the Peruvians during their 
jotuveys ; but, by others, and perhaps with more probability, 
as having been erected to give temporary sheltefr to the negro 
daveAf who weire formerly carried from Buenos Ayres across 
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the mountains, by this road, for the su^y of Chile and Pan. 
At La Punta de las Vacas, the Incas road again leaves the 
high road, and may be traced across the river of Mendoasa, and 
along the Valley of Topongato, to the foot of the lofty moun- 
tain of that name, by which, it passes into the Valley of the 
Tenuyan. 

The early Spanish writers on these countries give details re- 
specting these royal roads of the Incas; and, among other 
things^ state, that from Cusco there existed a double line of 
these roads, over an extent of about 500 leagues, towards Quito, 
the one being made along the plains, at great trouble and. ex- 
pence, to obviate the difficulties presented by a sandy and loose 
soil, and the other along the mountains, in which cases ridges 
were levelled and valleys filled up, the latter being preferred in 
summer. These roads were twenty-five feet wide, and, at regu- 
lar distances, had palaces, store-houses, and otker habitations, 
for the use of the officers of the royal house and of .the revenue. 
From Cusco these roads also proceeded in a southerly direction, 
dividing into several branches,, one of which passin|; through 
Potosi, was continued by the route now called Camino c^l D^s. 
poblado, along the Cordillera of the Andes, belonging tofialta, . 
La Rioja, San Juan, and Mendoza, the continuation of yhich 
is seen at Uspallata,. This branch must have been wg^ally 
formed for the purpose of communicating with the Arauc^ian 
Indians^ and the other nations inhabiting Chile, and those t^be^ 
which inhabit the country along the eastern side of the Soutl^rn 
Cordillera of the Andes, and from thence to the Southern At- 
lantic Ocean and Cape Horn, all of whom are of quite a di|^ 
rent race, and speftk a language very different from die Quich^, 
or language of the Peruvian Indians. The cause why the 
seem to have preferred this route to any other, may be suppo^ 
ed to have been the greater abundance of water and other con. 
veniences for travellers, than along either side of the mountains ; 
these, in many places, being very scarce on the ^tem side, and 
are altogether awanting on the western, where the desert of 
Atacama, bounded on the one side by the Pacific Ocean, and on 
the other by the Andes, is quite impassable. Besides, the moun- 
tain route inay be presumed to have been safer, mote free from 
interruption, and more centrical fpr the puq)ose of communica- 
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tion with the yarioui natioiui inhiolntingboth sides of the Andes. 
It is evident^ from the tdze of these roads, and the precision 
and care with .whidi they have been formed, that their inter- 
course with these nations must have been considerable ; and they 
are calculated to ocmvey to us high ideas of the energy and civi- 
hzation of the Indians of Peru, before they had any knowledge 
ct European costoms. At the {^resent day, the Peruvian {ndians 
are so tenacious of the customs ,and habits of their ancestors, 
that they generally prefer travelling on foot to every other mode, 
and thus, from ioonstant habit, are capable of performing on foot 
very long journeys in a short space of time, without exhaustion, 
and with very httle nouridiment. To this cause may with jus- 
tice be ascribed the circumstance of the Spanish officers, during 
the late war. of independence, having so effiectuaUy retained this 
part o{ the new worid under the dcnninion of the mother coun- 
try; almost the whde of their infantry was composed of these 
Indians, with whom they were able to make such Icmg and ra- 
pid, marches, as rendered them, in a mountainous country, su- 
perior in point of mobiUty to any other force which could be 
brought against them. Some of these Indians, who are called 
Cholosby the people to the south, even now occasionally travel 
on foot from Peru, along these mountain . routes, to visit Chile, 
Mendoza, and other places, where they carry <mi a petty traffic with 
gums, and various vegetable products of their own country, and 
a few articles of their own manufacture. This mountain route, 
iu a conaderable part of its extent, is also at the present day 
frequented by such of the inhabitants of Mendoza and San Juan 
as convey troops of mules for sale, and carry brandies and other 
articles of produce to Upper Peru, or Boliviai, as it is now called. 
This road is considered by them to be the most direct, and pre:- 
feraUe to any other, on account of the plentiful supply of water, 
fire-wood, and pasture for their mules ; and it is prdimbfe that, 
in time coming, it will be much frequented for siinilar purposes; 
This route is traversed in various parts of its extent, by a num- 
ber of passes across the Cordillera of the Andes, among which, 
north of that f^ Uspallata, may be mentioned, the Pass of Los 
Patos, celebrated as the road by which General San Martin 
croKed with his army from Mendoza to Chile before the battle 
of Chocabuco. Further to the riorth are situated the respective 
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paasei which coiiHiiimicale between San Juan and Coquinbo, 
and belweai La Rkga and Copiapo^ which latter phuse is ntu- 
ated on the southan boundary of the desert of Atacama ; and 
in that part wfaiieh is dencHuinated El Deqdoblado, it is crossed 
by the road which communicates from Salta to the port <^ Co- 
b^a, at the northern extremity of the Ataoama desert* This 
latter place has of .late risen to some inqx>rtance, having, und^ 
the name of £1 Puerto Lamar, been erected into a firee port by 
the government of Bdiivia, for the introduction c^ goods into 
that country, so as to avoid the heavy transit duties and other 
duurges to which they are subjected, on passing dirpugb the port 
ci Arica and other parts of the Puertos Intermedios^ winch be- 
long to the Peruvian Republic, or the government of Lower 
P^u. This spot, which is the only place where the Republic 
of Bolivia oommunicates with the Pacific Ocean, notwithstand- 
ing all the OKXHiragement given to it by an almost entire exemp- 
tion from duties, is yet so scantily supplied with witter fer the 
use of mui and beast, that it can nevar become a fJace of exten- 
sive population. 



On the Stomach of the Manis pentctdachfla of Ceyhn, By C. T. 
WniTfiriELD, Esq., Assistant-Surgeon, Royal Artillery. 
Communicated by Sir James Macgrigor, Director-Greneral 
of the Army Medical Department, &c. &c. With a Plate. 

A. fbW wedui ago^ while engagcid in the dissection of an indi- 
vidual of the Edentated family, Pai^obi, ^^ Manis pentadac- 
tyla^ (or trivially. Scaly Lizard), I observed, within its stomach, 
a ey^ which, as it was filled with a vas( number of worms of 
the Ascaris g^us, I was kd to considaraa a deviation from 
the natural structure of the organ. But having since examined 
the stomach of two oth^ individuals, in whidi the same features 
were Ibund^ that oenclunon has been necessarily ^)andaned. 
This structure appears to me, from its peculiarities, to deserve 
the notice of those engaged in the piursuit of comparative ana*> 
tomy ; and Baron Cuvier having described disUnctly, in his 
Anatomie Conqparee (vod. iii. p. 887.), the form, division, and 
pyloric granular rtructure of this stomaob, and yet left unn<^ 
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ticei the part here more partieukrlj alluded to, I am induced 
to oflFef the fcdlowing observations on the subject :— 

The stomach of tht purlin in sitUy differs but little in out- 
i^aid appearanoe from the stomaoh of many of the mammalia, 
its division into two eavitiet being scarcely perceptible ; but its 
muscular fibres are strongs ^md more appar^t, particularly in 
the cardiac pardon, and some may be traced readily to the py-^ 
lams. When laid open, however, the two cavities are very 
evidimt, and are dittinguiahed, not only by the thickness and 
strength of their parietes, but also by tbdr lining membrane. 
The membrane of the cardiac portion is rugous, or puckered 
into numerous irregular folds ; and the membrane of the pylo- 
ric portion resembles the thick coriaceous lining of the gizzard 
of the gallipacea- In this part may be observed numerous open- 
ings, the excretory ducts of a large granular structure which is 
there situated. Between these two portions of the viscus is 
^tuat<ed the peculiar cyst-like structure, the form, exact posi- 
tkm, and aperture of which may be better understood by a re- 
ference to the accompanying Plate I., that) by any verbal de- 
smpticm. It is lobulated, and resembles the convolutions of 
the cerebrum, covered with the pia mater. It occupies nearly 
the centre of the large curvature of the stomadi, and projects 
mto its cavity ; is of an elliptic form, with its long diameter placed 
tranaversdy, and is covered by the inner membrane of the 
stomach, which is here smooth. In the centre of the side to- 
wards the pylorus, is a large opening, leading into a cavity, and 
thence into several chambers, which are constituted by the lobe- 
like fracture I have described. The margin of this opening 
is studded with follicular glands, whidi are continued in a chain 
towards the pylorus ; and the inner surface is highly vascular, 
and secretes a r<^ mucous fiuid. 

Insects, particularly ants, form the principal food of the pan- 
golin, and of many others of the edentated family, and for ob- 
tatning tiiese, its long and ddicate tongue, for penetratmg into 
small cavities, seems to be well adapted. But it may be as 
sun^d, that insects are not its cmly food, and that there is 
stveagtb and provision as great as with the gallinacea, for tritura* 
ting and d^estin^ grain or roots, and the very strong and talon, 
like nails (well adapted for turning up the earth), with which 
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the fore-feet are furnished, would seem to favour the conclu- 
sion. , 

Within the stomach there was a quantity of sand, gravely 
and small pebbles, but there were no traces of food. In one 
instance, within the lobulated body, there was, as I have already 
noticed, a vast number of living ascarides; but, in a second 
instance, a few only were found, and in a third there were 
many. Are these worms taken in fi*om without, or are they 
generated within the viscus ? If generated there, do they find 
a retreat within the chambers of the central cavity, during the 
early and triturating process of digestion ? 



Repetition of M. Dutrochefe Experiments on the Mimosa 
pudica. By Robert Spittal, Esq. one of the Presidents of 
the Plinian Natural History Society. 

AS I have not observed any notice of M. Dutrochef s experi- 
ments on the Mimosa pudica having been repeated in this 
counUry, perhaps the following communication, containing an 
account of some of these which I performed during the summer 
of 1828, and again during the summer of 1829, may not be 
altogether uninteresting. 

To give an idea of the ofunion of this philosopher on the 
structure and functions of the sensitive plant, I shall, before de« 
scribing the corroborative experiments, present, in a few words, 
a general view of those points which most cpncern the pesent 
topic, that what follows may be the better understood. 

After much research, M. Dutrochet concludes that the Mi- 
mosa pudica possesses the elements of a diffused nervous system, 
more especially developed in the leaves and bourrelets situated 
at the base of the petioles. This nervous apparatus, he ob- 
serves, is seen. on the walls of the cells anfl tub^ of the plant, in 
the form of small semitransparent globular and linear bodies, 
which become opaque from the action of acids, and transparent 
from that of alkalies. He believes that all the motions of the 
sen^tive plant are spontaneous, or depend on an internal princi- 
ple, which receives the impressions of external agents, and that 
the nervous apparatus mentioned conveys those impresaons, or 
ig the seat of what he terms nervimotility. 
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To pi0ve» then, that impresgions made at one part of the plant 
are conveyed to other parts, foQowing M. Dutrochet, I concen- 
trated the rays of light by means of a lens on (xie of the extreme 
kafets, and found that immediately afterwards this leaflet, with 
its fellow on the opposite ude, closed ; and that the impression was 
conveyed down the petiole was evident, from the leaflets below 
closing in succession downwards ; then the leaflets of the second- 
ary petioles on each side closed from below upwards, or towards 
the extremity x^ the leaf; shewing whence the impression came, 
and its course. Much about the same time, the secondary peti- 
oles supporting the leaflets approached each other in a lateral 
direction ; then the primary petiole bent itself down towards the 
ground. Sometimes this was all that happened, and occasionally 
the impressicm did not go so fSar ; but generally when the sun- 
dune was bright, it was conveyed to the other leaves of the plant, 
for the most part to those above and below first, then to the 
next in vidnity ; sometimes, however, the impression was mani- 
fested first in those leaves at a considerable distance from that 
on which the stimulus was applied ; the first effect on which was 
the bending of the petiole towards the ground, the next the ap- 
proaching of the secondary petioles, and, lastly, or about the 
same dme, the closing of the leaflets in pairs, in each of the 
secondary petioles, from the base towards the extremity of the 
leaf; the motion being reversed in regard to that in the leaf 
stimulated. Such, then, were the general effects of the concentra- 
ticm of the siin^s rays and other stimuli on the leaves of the 
sensitive plant. The Mimosa pudica, however, frequently closes 
all its leaves in the bright sunshine, the primary petiole being 
Uien, as far as I have observed, generally in an erect position, 
the leaflets and secondary petioles only being flexed ; the same 
happens at night, with considerable flexion of the primary 
petiole ; also in cold weather, and on the application of many 
stimuli. I remember several years ago, being very much asto- 
nished at the effect produced by cold water on die Mimosa pudica. 
During bright sunshine, I poured a quantity of cold water into 
a plat in which the flower-pot, containing the plant, was standing; 
immediately after which, the leaves rapidly flexed themselves to- 
wards the ground ; the secondary petioles and then the leaflets 
closed. That it was by the roots that the impression was con- 
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vejed was etident, from 4he efiboto maniliesdi^ theHnelvfd at 
the lower pert of the stem fint, tanA prooecding progremYdjr 
upwards. I have tried other stiiDuli) sach as eaiistk idad » 
heated iron^wire, which perhaps adswers best. It is more ooii*- 
▼enient in experimenting, for it may be had at any time, whioh 
cannot be said of the bright suiuhine, mpre especially in this 
country, and does not destroy the leases like cansdc, it not being 
necessary to toi»^, nor even toap^y it sonearas tosooi^ than; 
it also appeared to me to act more certainly than any other sli- 
Biuhis in cau»ng the flexion of the leaves, and it» impression» 
seemed to be generidly conveyed further than those of any 
other. After the application of these stimnii, the leanre& became 
a^ect, but not for a considerable tkne, longer or shorter, aococdw 
ing to f he state of the atmosphese, which afq)tar8 to have greai! 
influence on their acdon^ this behig always inmost psrfectiofr 
during warm taxa^t weather, atid bri^t sunshine.* The lelaves^ 
en becoBting erect, I have always found as sensitive as befopr 
the applicatifMr of the stimuli mentioiKd, but Professor Grahsnof 
has found that thaspiroperty is completdy dedtroyed, for a nraek 
longer period, by the apj^cation of the Vapour of hydkweyianie 
acid to the leaves oftbe plant, than after other alfmulK 

The part of the plant which conveys these impressbns^ M. 
Dutrochet bdieves to be situated in the woody fibtesr alone* i 
have not repeated all his experiments to prove thisy having beeis 
unable to procure plants sufficiently large for the purpose, but 
I performed one, and that in the following way : I r«tioved< aflr 
the cellular structure composing the external part of the bomw 
relet, and left cmly die small bundle of woody fibres in ths^ 
centre, having previously supported the leaf so" treated, with » 
glass rod. On applying the heated iron^wire or lenst» t^ leal^ alL 
ter this operation, the impressicm was conveyed to the other 
parts of the plant, and the usual consequences of such an applieaM 
tion took place, apparently little, if at idl, impaired in intensity. 

M. Dutrochet, in another experiment, reversed that just Ae^ 
scribed; th^t is, he removed the central bundle of vessels, and 
left only the external cellular part of the bourrekt, after which 
he found, on applying similar stimuli, that these impre^onis 
were nK>t all conveyed ,- but this experiment I have not repeat*- 
ed : it is a very delicate one, and can only be done in latgis 
plants. 



Digitized by 



Google 



(M ike Mimosa pudica. 03 

The next experuneata ure oonceming the organs c^ motion 
in the sensitive plasty — as to the kind of motion^ it is bj what 
M. Dutroehet tenns ffK€urvatioiif^^4he meanii^ of whidi will easi- 
ly be understood by the following experimeiits, which I have re- 
peated, tending to prove what part of the sensitive pfamt it is 
>rhich possesses this; power. He sllates that the movh^ power 
of that plant is situated at the basis of the prknary petioles, the 
seoondary pcdoks, and ako at thei bams of each ai the leaflets. 
This organ of motion then, which ho terms a bourrelet, is the 
littk oblong sweQing situated at the different places mentk)ned. 
To prove that it does possess the powers attributed to it by M. 
Btttrodiet, £(dlowing him, I removed the whole of the celltilar 
substance of the bourrelet at th» baae of a primary petiole, lear*. 
ing merely the central bundle of vessds : it was. not every leaf 
which could support itself after this operationi^but afewdid so, and 
the better after the removal oS a portion of the leaf, so as to le^- 
sen its weight ; and it was impossible to excite any motion in the 
primary petidesctf such afterwards, although ^Hherwise the leaf 
i^peared quite healthy^ and motion wa^ excited as usii^ in tin 
other hourreleta Tbi« then proves, that the bourreletis the or^ 
gan of motion ; and the next question is, How do the flexion 
and extension of the leaver take place? Thb is solved by th|» 
following experiments : — 

I remoi;^ the ufper half of the bourrdet at the base of one 
of the primary petioles, wkh a sharp knife,; immediately after 
this, the leafy instead o{ flexing itself towards tiie earth, which 
was always the case with those lea^vea in which the bouroelet 
was uncut, after the same extent of agitation which necessarily 
arisea during the perf(»rmam;e of the operation^ remained &xr a 
time in the same porition in which the leaf hi^)ened to be 
when this was perfbrmed, but soon began to move gradually 
upwards, and jthere it remained staticmary while the plant wm 
sufficiently supplied, with water ; for this, as M. Dutroehet re- 
marks, has a great effect on the motion, which is su{qx)8ed by 
Mm to occur, in consequence of an afflux of fluid to the one or 
other side of the hourrelet, according to circumstances. The 
application <^ a drop of water to the cut surface, in general 
caused a rajnd movem^t of the leaf upwards, and to a greater 
extent than ws(uaL; and no agitation or stimulus short of such as 
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destroyed its vitality, could cftuse the leaf, after this x)periu 
tioD, to flex itself towards the ground. This experiment, then, 
proves that the portion of the bourrelet whidi raises the leai^ is 
not the upper half, but that it is forced up by the action of the 
lower half alone. 

To shew the action of the upper, I removed the lower half 
of the bourrelet in the same manner as formerly mentioned, con- 
cerning the upper, immediately after which, the leaf bent itself 
towards the ground, and there it remained, and never rose again, 
although otherwise quite natural. The descent wasalways more ra* 
pid af t^r this operation than the ascent of the leaves after the re- 
moval of the upper half of the bourrelet, as in the former ex- 
periment ; and this no doubt is caused by the assistance which 
gravity gives to the force downwards ; but it is manifest that 
there is a force pushing downwards, for, on simply inverting the 
flower-pot containing the plant carefully, the leaves operated on 
will be found to beonly slightly raised from the earth, the eflect of 
gravitybeinginsuchacasereversed. This experiment, then, proves 
that the lower part of the bourrelet does not cause the descent of 
the leaf, but that this is confined to the upp^ half alone, the mo- 
dem beingcaused by incurvation downwards, as the contrary is pro- 
duced by incurvation upwards, in consequence of the occasion- 
al turgescence of these parts, excited by the stimuli mention- 
ed. After these operations the leaves remained in a healthy con- 
dition for a connderable time, generally for many days, but 
were rendered less able to bear the heat of the mid-day sun. 

The leaves of the Mimosa pudica, like the leaves of most 
plants, turn themselves towards the light, and this is effected in 
theplant under consideration by the action of the bourrelet, which 
possesses a lateral incurvation to a slight extent ; and in remov- 
ing the upper or under portions of the bourrelet, in the experi- 
ments described, if the incision happened to be a little to either 
side, the leaves were invariably twisted upwards or downwards, 
and to one or other side of the stem. 

Such, then, are repetitions of a few of the experiments of M. 
Dutrochet, on this very interesting plant, and the conclusicms td 
which they lead are quite in unison with those of the author 
himself. There are many more however, just as interesting, 
which at some future opportunity I prc^pose to consider. 
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AdditioncU Remarks on the Climate of the Arctic Regions, in 
Answer to Mr Conybeare, By the Rev. John Fleming, 
D. D. F. R. S. E. (Communicated by the Author.) 

The remarks which I communicated in the April number of 
this Journal, ^^ On the value of the Evidence from the Aiumal 
Kingdom, tending to prove that the Arctic Regions formerly en- 
joyed a milder Climate than at present,'' were not intended to of- 
fend any class of readers, and did not seem likely to provoke any 
angry discussion. My surprise was therefore considerable, when 
I found, in the following Number of the Journal, an " Answer** 
to my paper, by the Rev. Mr Conybeare, in which the author 
has betrayed a degree of irritation incomprehen^ble in the pecu- 
liar circumstances of the case, and has exhibited such a want of 
accurate information, sound judgment, and good taste, as to re- 
call the character which Martin Lister gave of certain geologists 
in his day : — " It is to be observed (says he) wh^e men are 
most in the dark, there impudence reigns most : they are not 
content fairly to dissent, but to insult every body else.** Indeed 
the whole character of the pap^ differed so much from the esti- 
mate I had previously formed of Mr Conybeare's attainments, 
that I was disposed to indulge the hope that he would, upon due 
consideration, do himself justice by voluntarily avowing the mis- 
takes into which he had been betrayed. His silence, however, 
has left me no other course to pursue, than the painful one of 
exhibiting him to the readers of this Journal in a light which 
will probably fill their minds with surprise, and perhaps his own 
with mortification. 

In the paper which has given rise to this discussion, I at- 
tempted to point out the value of Analogy as an instrument of 
research in Natural History, and the danger arising to geology 
in particular, from confounding the terms genus and species. 
The important question which I proposed to solve, was thus 
stated : — ^^ Supposing ourselves acqumnted with the habits and 
distribution of one species of a genus, can we predicate, with any 
degree of safety, concerning the habits and distribution of the 
other species with which it is generically connected ?^ In order 
to proceed with due caution, I investigated the three following 
conditions : — " 1. If two animals resemble each other in struc- 
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ture, will their habits be similar P S. If two animals resemble 
each other in ektemal appearance, will their habits be similar P 
8. If tWo animals r^s^tnbk each othJ?r in form and structure, will 
their phy^^ and geographical distribution be similar ?^ The 
numerous facts which were produced under each of these headi, 
justified the reply in the negcUive. When I read the Ulle of Mr 
Conybeare^s pi^r, ^ Answer>^ &c. I was at first struck with the 
boldness of the attempt to outargue demonstration, and did ex^ 
pect that he would have ventured on the examination of the dif- 
ferent points I had discussed, and have end^ivoured either to dis- 
prove my &cts, or to combat the soundness of the conclusion 
which I had drawn from them. I regret to find, however, that 
It did not suit the tactics of my opponent to pursue so straight 
a course. He seems to have been aware of the idoapregnable 
nature of the positions which I had taken up, and wisely kept 
at a distance, resolved, however, to practise a Bttle desultory 
skirmishing, to convince his friends that his s^rit is not wholly 
subdued. To soothe his feelings, by giving him employment^ 
I shall put a few light troops in the pursuit, ordering them to 
trace CT^ry step be has taken ; fight him wherever he pleases U> 
make a stand ; and, should he ofier to surrender, to give him 
honourable terms, not on account of his dignified conduct since 
the commencement of the campmgn, but in con^deration of hi& 
former good character, and the efforts he has made to restore the 
Eualio Sauri ; but, above all, his connection with our esteemed 
ally, " The Geology of England and Wales." 

The first paragraph of the " Answer," begins with what Mr 
Conybeare probably imagined I would value as a compliment^ 
and ends with a sentence intended for condemnation. In natural 
history, I am styled " a diligent and meritorious compiler C* 
while, in geology, my " information is evidently BXtremely li- 
mited." 

Falsns honor juvat, et mendlix in£unia terret, 
Quern, nisi mendosum et mendacem. 

With the value or extent of my compilations from the works rf 
naturalists, or from the book of Nature, Mr Conybeare is in igno>- 
ranee, as the sequel will demonstrate ; and he is in the same state 
with regard to my geological labours, or the extent of my collec- 
tion of organic remains. Is it not probable that an individual who 
permits himself to praise or to censure an author whose works he 
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has neter retd, may be equally dogmatical in reference to thinge 
he has not studied P I am censured, at the same time, for pre- 
suming to <fiffer fix)m Baron Cuvier, and from all the most emi- 
nent names in geological research. I did not expect that my 
fight to judge would have been called in question. When the 
page of Nature is accessible to me, I value the lessen which 
it 3^ds ; and, when backed by such authority, I dare to call 
DCMisense by its true name, even when uttered by a Cuvier or a 
Conybeare. 

My of^oent feels himself obliged by the ^^ interests cS scien- 
tific truth,'* to object to my '* estimate of the value of the evi- 
dence derived from the Animai Kingdom, as to the former tem- 
perature of the northern regions, af* altogether insufficient and 
superficial.'" Doubtless it was umieeessary, on Ae part of Mr 
Conybeare, to have replied to such a paper^ if the author had 
no authority, and his statements no weight ; and still less neees- 
sary to make the reply as lengthened as the original, if all he 
had to destroy was ** superficial.'* It seems, however, that this 
character attaches to my remarks, because I had been too much 
under the influence of the inductive philosophy. I had, it would 
appear, tried the value of the standard^ in the first place, by a 
number of particulars with which I was acquainted, and which 
injured its value, when I ought to have assumed the standard as 
correct, and thereby been enabled to degrade my oypcmngjiuis 
to the rank of trifling exceptions. I was so much occupied, it 
seems, in the examination of the particulars of the argument, 
that ii)ecame insensible to the value of its cumuiaiti^De character. 

But my object was to prove that the particulars in this cumur- 
lative argument were of no value, because different species were 
assumed as identical in distribidiony when we only knew that 
they resembled each other generally in strticture. Now, it is 
this general resemblance in structure which has induced Mr 
Conybeare to conclude that dK the analogies invariably lean one 
way, — ail point to the " products erf warmer climates as the only 
beings with which the tenants of our strata hold affinity.'* Mr 
Conybeare (as well as many other geologists of, reputation who 
have not attended to the first principles of zoology) does not 
seem to be aware of the origin of this affinity, the character 
of which, on this account^ it seems necessary to state in this 

e2 



Digitized by 



Google 



68 Dr Fleming on the Climate of the Arctic Regions. 

place, however briefly. There are more species of animals in 
tropical than in arcdc countries, and better collections c^ spe^ 
dmens of these in our public establishments. Whenever, there^ 
fosty we attempt to trace the resemblance of a new, recent, or 
extinct ammal to those which have been identified, we may 
expect to find analogous forms most readily where the spedes 
and the specimens are most numerous. All this leaning one way 
may i)oint out generical affinity^ but, in reference to the point 
at issue, the physicai distribution ofspedes^ it ofiers no assistance 
whatever. My views ^^ of the doctrine of chances,^ therefore, 
do not probably difier much fropo those of my opponent, wha 
does not seem to be aware that he throws with loaded dice, and 
that the ^^ cumulative^ evidence which is cast up, though highly 
useful to the systematical zoologist, has lutherto betrayed the 
unsuspecting geologist into errdr. 

I am at a loss to comprehend in what way Mr Conybeare 
has any right to censure me, on account of the difierence of 
my *^ geological notions, from the speculations of Professor 
Buckland.*^ I am not aware of any remarkable di£Perence in 
geolo^cal opnion betwixt us^ with the exception of the ^^ di* 
luvian hypothesis." The views of Cuvier, on this subject, I 
have always considered as erroneous, and I did regret that sa 
acute and energetic a geologist as Professor Buckland should 
have been decaved by them. The learned Prcrfessor's zeal for 
a favourite vision, led him to provoke me to a reply in the ft&th 
Number of the Edinburgh Philosophical Journal, April 18S6, — 
a reply which my friends assure me gave the death-blow to the 
diluvia^ hypothesis. Certmn at least it is, that, since that time, 
with the exception of a very few individuals who may still be 
found on stilts, amidst the '^ retiring waters," the opponents- 
of the hypothesis have become as numerous as were formerly its 
supporters, and the period is probably not £eu* distant, when the 
^^ Reliquiae diluvianse" of the Oxonian gedogist will be quoted 
as an example of the idola specus. 

When we examine any genus of animals or plants, we find 
the species differing more or less in habit. Whatever species 
we assume as the type, the others will be found varying more 
or less in form, and in their relation to heat and moisture. If 
we con^der the typical species as limited to a certain isothermal 
line, others will be found departing therefrom ; and in many 
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groups will be found species linked together by external resem- * 
blance, yet widely separated by geognqphical dbtribution. In 
every genus, whether limited or extensive, there is a leaning 
this way, (even in the Pahns, to which Mr Conybeare rather 
incautiously alludes), though this cumtdative evidence has been 
strangely overlooked. These plain truths, familiar to every one 
in the least degree acquiunted with the laws which regulate the 
distribution of animals, constitute the foundation of my argu- 
ment, though it has been unaccountably perverted by my oppo- 
nent. He exhibits me as stating that, ^^ because some genera are 
not limited, therefore no genera are so limited,^ or << because, 
in certain widely difiused genera you cannot argue from the ha- 
bits of some of the congenerous species, to the rest, therefore 
you cannot argue thus in any genera whatsoever.^ Npw, such 
views of the subject never entered into my mind ; and most cer- 
tainly I was never guilty of sending such nonsense to the press. 
The reader will search in vain for it in my paper of April last 
It has been said, that, ^^ when a man has the framing both of 
his own argument and that of his antagonist, he must be a 
very unskilful lo^cian if he do not come off with advantage.'^ 
But though the " narrow system of Oxford lo^c,'' in which 
my opponent states that he has *' unfortunately been trained,^ 
may have dictated to him such a mode of proceeding, com* 
mon candour should have exercised a counteracting influence ; 
and common prudence should have restrained him from putting 
on record such a proof of his limited acquaintance with the in- 
fluence of climate as the following, in which, by a singular mis- 
take, he attributes the habits of the individuals of a species, to 
the species of a genus : ^^ Nature has limited by the laws of 
climate, not only species but genera ;^ ^^ so that although some 
stray species may be found beyond the general limits, yet these 
are very rare, and always attest, by their dwarf size, how un- 
congenial is th^ habitation.*" 

Before proceeding to the consideration of what Mr Conybeare 
supposes to be the proofs of the accuracy of his views, I may 
notice the censure he passes on my " philosophical boldness,*^ 
because I ventured to state that Cuvier had boasted too confi- 
dently of analogy as a guide ; and, because I quoted the re- 
semblance of the sheep and the sow, in the general form of their 
feet, while a great difference existed in the digestive organs. 
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Mr Conybewe should have oMttpwiMl tfie leet of the two spe- 
cies belbre be ventured to write^n the suligec^ I might have 
quoted several oth^ eacample8> from the maae source, but I 
shall at present oi% fUffdy one other. Cuvier has deolared 
that ^^ the sonUest grtkiUating si^face of boney or the saiallegt 
apophy»s, has a determinate charaeteri relative to the class, the 
order, the genus, and the species to which it bdbi^^ ; haso- 
much, that when one possesses merely a well preserved extre- 
mity of a boQe^ he can, by careful examination, and the aid (^ 
a tollable analc^cal knowledge, imd of accurate comparison, 
determine all these things with as much certainty as if be had 
the entire animal brfore him^^ Yet in 9{nte of this piece of 
silly gasconading, the learned anatomist is fic^roed to admit, in 
reference to the fossil bones of the genus Horsey <^ It is not pos- 
able to say wbeth^ it was one <^ the species now eidsting or 
not, because the skeletons of these species are so like each other, 
that they cannot be distinguished by the mere comparison of 
isolated fragments*^ Analogy is thus at fisiult ; ibr surely re- 
markable differences pevail in the external a^qpearance, habits^ 
and distributicm of the Zebra, the Ass, and the Horse. 

We admire the boldness with which Mr Conybeare ventures 
to poceed from generals to particulars ; and he commences by 
disqplaying the extent of his knowledge regarding the distribu^ 
tionof the LameUiferous Poljrparia, constituting the genus Ma^ 
drepora of Linnssus. After all Bis researches, he has discover- 
ed that a single species lives in the seas of Norway, and he tri- 
umpbandy exhibits this " solitary tenant of colder seas,'' in 
contrast with the " hundreds of species inhabiting warm la- 
titudes.'" (There is a considerable numerical ex^iggeration here, 
which I leave to its author to correct.) In a note to this 
paragraph, he adds, that an En^sh Caryophyllea had been 
described by Mr Broderip, in the Zookgical Journal for April 
1838. Mr Broderip, it is true, imagined that << the hard 
parts of this indigenous species do not appear to have been 
any where described ;'' but had Mr Conybeare been acquaint- 
ed with the history of British zoophytes, he mi^t have 
ccu'rected this mistake, by pointing out that I myself had pub- 
lished (in the 2d volume of the Wemerian Society's M^ndrs) 
a descripti(Hi oi the same iq)ecies, fourteen years previous to 
April 1838 ; and I may add, that Dr Leach saw my specimens 
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no early as 1819. P«isoniiUy unacquainted, apparently, with 
the physical distribution of the Lamelltferous Polyparia, Mt 
Conybeare endeavoured to gain die requisite information, by a 
ppooeBS wh^ indicated his incompetency for the task. In or- 
der to asoertmn the number of species, he consulted Lamarck^i 
Catidogue, (Histcnre Naturelle des Animaux sans Vert^bres, we 
presume), which is not offered as complete, nay, where the au- 
ti)or expresdy says, ^^ J\d eit^ d^un premier jet et presque sans re- 
d^erthea, sous chaque genre, tantdt un petit nombre d'^esp^ces, 
tantdt un nombre beaucoup plus grand.^ In ordinary circum. 
stances, any zoologist wishing to ascertain the productions df 
Ae northern r^ons, would have consulted diose authors in 
whose writings the spedes have been described, instead of a con- 
fessedly imperfect comjMler. Mr Conybeare must surely have 
heard of the <^ Systeroa Naturae^ of Linnseus, wh»:e the Ma- 
DREFOBA ramea is recorded as a native c^ Norway, as well as 
preSfipra. If he could not have obtained a sight of the << Sys- 
tema,^ he might have consulted the ^^ Elenchus Zoophytorum"** 
of Pallas, and he would have found rimilar notices. But he 
should noi have contented himself with even such compilations. 
^ Lubuit enim int^ros adire fontes, atque haurire.'" In the 
^^ Prodromus Zoologise Danicae^of MiiUer, he would have found 
notices of the following as northern species, M. interstincta, do- 
micamii, muricaia, prol^bra, virginea^ ramea. In the Fauna 
Groenlandica of Fabrieius, M. damicomis and parasMca are re- 
corded. Had he even imposed on himself the less irksome task 
of ascertaining the number of British Species, and ever opened 
my ^< British Animals,** he would have found three species in- 
dicated as natives of our own seas, (p. 598). He would thus 
have discovered nine species inhabiting the colder seas, instead 
rf his ^ solitary tenant,^ and saved himself the pain of owning 
his connexion with the following flippant remarks: ^^ How will 
Dr Fleming account for the gradual (Usaj^iearance ci this family 
in our ladtudes ? Why does a page <^ our natural history, once 
so ridi, now present a total blank ?^ 

I have tlius redeemed a pledge given at the beginning of this 
paper, that Mr Conybeare lauded me as a compile, when he had 
not at all examined my alleged compilations; and I may now add, 
that he appears to have been unacqumnted with the animals 
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about which he was speculadng, and even with the authors by 
whom they have been desaribed. 

Mr Conybeare next passes on. to the Crvncidec^ Th&ce is a 
.large spedes, a native of the West Indian seas, and a species 
inhabiting our own seas, so minute , (surely he has never seen 
ThompsonV figure or description!) ^< that it cannot be ascer^ 
tained to belong to the family at all, without a powerful lens.*^ 
All the fqs^ spedes are large, and hence the analogy he sup* 
poses is in his favour. But Mr Conybeare should have been 
aware, since the discovery of the Encrinvs Milleri of that in- 
defatigable zoolo^$t the Rev. Lansdown Guilding, that there 
is a small species as well as a large one in the Caribbsean seas, 
and that in consequence of the &cts ascertained by Thompson 
and Guilding, the PerUacrmus and Conuxtula must be united 
in .one grpup, a circumstance which the frontispece of Miller's 
Crinoidea might have intimated ; and he may, at the same time, 
be informed, that a large and well developed species of the lat- 
ter is now before me from North Lat. 73^ 

My opponent very prudently passes over the bivalve and 
unchambered univalve shells, and makes a stand under the pro- 
tection of' the NautUidiB. " The few existing species of this 
class (he «iys) are confined to warm latitudes.*^ Where did he 
learn this dogma, uttered with so much complacency? In 
Turton'^s Conchplogical Dictionary there are S4 species, and in 
my *^ British Animals^ 39 species of the class, enumerated as 
natives of our own seas ! ^^ Turpe est in patria vivere et pa- 
triam nescire."" 

Having hitherto conducted the chace in a more rapid man- 
ner than was probably suitable to the resources of the pursued, 
we shall slacken our pace for a few moments while we discuss 
the merits of his arguments derived from Reptiles. > Of the Cro- 
cocliKdce, he says, ^^ This family actually includes many species, 
and is exclusively limited to warm latitudes.^ Some of the 
species are certainly natives of warm latitudes, but there is here 
a leaning observable in some species towards colder regions. 
The crocodile of the Nile can surely bear a greater d^ree of 
cold than the one which iphabits Senegal, though probably less 
than the caiman of the Mississippi, for, according to Cuvier, 
^^ cette espece va assez loin au nord ; elle remonte le Mississippi 
jusqu' k la Riviere Rouge. M. Dunbar et le Docteur Hunter 
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en ont r^doooti^ tin indindu par le 3S° et demi de latitude nocd, 
qudqu^cxi fat au mois de Decembref, et que la saison fut cueez 
rigoureuse^ If, then, we have an exUting qpecies capable of 
living in a temperate river, where is the foundioion of the claim 
of the extinct species to be regarded as exduewehf the inhabi- 
tants of warm latitudes ? The geographical positions of their 
remains may be conadered as ah index of the physical distribu- 
tion of the spedes. 

" The existing ChdonioM^ says Mr Conybeere, " with a few 
mmute exceptions, are all confined to warm latitudes.'" He 
ought to have enumerated these fnmtii^ exceptions, stated the 
number of species natives ci Europe, and the different stragglers 
which have id»ted the British shores, aye, the Ultima Thule ; 
and we have no doubt that his pen would never have recorded 
the passage now quoted. 

Mr Conybeare gives ^^ a list of the animal genera actually li- 
mited exclusively to warm latitudes, but occurring fossil in this 
country.^ He admits that certain genera afford no indications 
as to temperature whatever, and affects to overlook the value 
of the evidence which they furnish in determining the laws of 
physical distribution. But to what extent will his selected ani- 
mal genera aid him ? His first example is the £le[Aant This 
genus is at present confined to warm latitudes ; therefmre he sup- 
poses every fossil species must have flourished in a warm lati- 
tude. It is not my intention to repeat the arguments already 
advanced, to prove the falsity of this conclusion, for the scanti- 
ness of Mr Conybeare^s zoological attainments prevents him 
from comprehending their value. But I will introduce him to 
Baron Cuvier (whom he has designated ^^ the first philosophical 
authority,^ but whose writings he does not appear to have exa- 
mined), who will tell him, in the first volume of his incompaE^ 
rable work ^^ Recherches sur les Ossemens Fossiles,'** that the 
extinct elephant or mammoth was not a dwarf ; that it had a co- 
vering suited to a cold climate, (p. 197) ; that \t possibly could 
suppcHt a temperature too low for the existence of Indian species ; 
that it is even probable that it was so constituted as to prefer a 
cold climate, (p. SOO) ; nay, so satisfied is Baron Cuvier of the 
vifflonary natuVe of the views entertained by the school to which 
Mr Conybeare belongs, that he says, ** Ainsi toutes les. hjrpo- 
theses d\in refroidissement graducl de la terre ou d^une varia- 
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tion lente, lott cbms niieIiiiadon» smt dans la position de ¥axe 
dtt globe, Umbent cTeOes-fnimes^ (p. fiM; see aba p^ &S), 

Mr Conybeave closes his paper wkh the following passage : 
^ I will also add, that the bones of Cetacea^ whidi might at first 
sight seem to indicate a cold ocean, ritber belong to species re- 
saoobling those of the Mediterranean (the Rorqual), or to ex- 
tinct genera (the Ziphius), or are considered by Cuvier as 
doubtful.'" So far, however, is this state of the 4(ase from be^ 
ing a c(»Tect one, that Baron Cuvier has enumerated ten fossil 
species : one is like a species native of the Gaines, a second has 
no close affinity with any known species, while the remaining 
eight bear a resemblance to the species i^ present natives of die 
British seas f Some of the species referred to by Cuvier as 
anak^ous^ the Narwal, for example, are not Kkdy, in our day 
at least, to dwell in the Mediterranean, etea under the ptotec- 
tion of my oppcment 

I have thus rej^ed to Mr ConybeareV paper, when proba- 
Uy I might have been emj^ying mysrif odierwise to greater 
advantage. But the int«:ests of truth seemed to require of me 
to point out tiie vast difference between confid^t i»s»tion and 
the deductions of science ; and to attempt to convince my oppo^ 
nent that the physical distribution of animals is ^ a sulgect (to 
reply in his own terms) in which his own informatioD is evid^H- 
ly extremdy limited ; and yet one wkhout an intimate acquaint- 
ance with which, it is impossible to conduct to a satisfactory 
eoiKsluskm the diseusaons upcm whkdi he has chosen to enter.^ 



On a peculiar Noise heard ai NaJcuhy on Mount Sinai. 

It is known firom the reports of travellers, that a low ^ainistcHie 
hill, whkh runs along the east coast of the bay of Sues, about 
three hours from Tor in Sinai^ gives rise to a remnrkaUe 
phenomenon. Here, where the ridge is about 150 feet high, 
there is a steefi acclivity named Nakuh, fadng the coast, from 
^ hich there is beard to proceed a striking and very penetni* 
ting noise. Seetzen, who, in the year 1810, first noticed this 
circumstance, says that at first it smiewhat resembles the tone 
of an GBolian hiurp, afterwards that of a holler to^ and lastlj 
was so loud that the^arth seemed to shake.. To the imagiiH^ 
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tion of the Arabians, it resembles the tmies of El Nakuh, a 
loBg board, suspended in a borizcHital potttion ia the Greek 
ncHiasteries, and theie used iiMtead of a bdl, a mode of caiHng 
together the devout now nearly prohibited : hence also pn>- 
baUy the tale that a monastery is concealed in the hiU. 

Seetzen, although he has not attempted a fiill explanation 
of this sound, maintains that it is produced by the grating 
ot the coarse dry sand akmg the surfaoe of the rock* Tins 
very obvious explanation does not appear to have been coasi- 
dared sattsfaetory, toir we find fm English traveller, Mr Gray, 
who vi^ted this place in 1818, of another opinion. He comL- 
ders the grating of the sand not as the cause, but as an effect, of 
the souiid, and maintains, in cxmunon with some otbor travd^ 
lers, that the sound must, from the existence of hot-i^nriiigs, viz. 
those of Hamam Earaulm, in the neigfabouiiiood, be of volcanic 
origin, alibougfa he can give no other reason for this opinicM. 

It is certainly not easy, and probably without experiment 
not possible, to shew how the rolfii^ or diding of sand down 
an indined [dane, could produce the ramaricable ninse heard at 
Nakuh. Notwithstuiding this, the opinion of Seetzen has been 
confirmed by Professor Ehrenberg, who, in the year 1823, also 
visited this remark2d>le place. He ascended from the base of 
the hill, over its cover of sand, to the summit, where he ob^ 
served the sand continually renewed by the weatherii^ of the 
rock ; and convinced lumself that the motion of the sand was 
the cause of the sound. Evoy step he and his companion 
took caused a partial sound, occasicnied by the sand thus set ii| 
motion, and difiering only in continuance and intensity from 
that heard afterwards, when the continued ascent had set loose 
a greater quantity of sand. Beginning with a soft rustling,^ it 
passed gradually into a murmuring, then into a humming noise^ 
and at length into a threatening, of such violence, that it could 
only be compared with a distant cannonade, had it been more 
oontinoed and umfcMrm. As the simd gradually settled agiun, 
the noise also gradually ceased. From the account of Seetzen, 
it is also known that this nmse is often heard when animals run 
across the sand ; also when tlie wind blows violently, or when 
loose masses of rock set the sand in moticm. 

The sand of Nakuh is rather coarse granular, and composed 
of fragments of tranqpaieiit quartz. 
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On tfte Constitution of the Territory ofRome^ with some Gene- 
ral ObservaAons on the Geognostic Character of Italy. By 
Professor F. Hoffman, With a coloured Map. 

A. Peculiarities of the Roman Territory^ arranged accordhig 
to the Differences of the Formations. 

Xhb rock . formations on which Rome stands, are extremely 
worthy of the attentkm of the geoldgist Few parts of Italy, 
certainly few of those which have been thoroughly investigated, 
contain, in so comparatively narrow a compass, siich numerous 
and varied phenomena, and which are of so much importance 
with regard to the history of this earth ; and, if Leopold von 
Buch, upon these grounds, was justified in saying, on his first 
examination of this country, that this classical spot was as im- 
portant to the naturalist as to the historian ; this assertion has, 
since then, been only the more confirmed, «nce we have here 
brfore us a district which has repeatedly, and for a length of 
time, occupied the talents and acuteness of so excellent an ob- 
server. The inquiries of Leopold von Buch himself, the pre- 
vious incomplete exposition of Breislak, which has been in part 
set a^de by his successors ; and, above all^ the laborious re- 
searches of the meritorious Brocchi, upon the Roman territory, 
will all be welcome and instructive guides to those who shall in 
future direct their attention to a subject still by no means ex- 
hausted ; and the aim of this memoir will be fulfilled, if we suc- 
ceed ia presenting a compressed, but clear view, of the most irn^ 
portant geognostical relations discovered by the foregoing natu- 
ralists, to the judgment of the reader. 

We shall commence with a relation of the individual facts eli- 
cited by the labours of these distinguished philosophers ; and 
then proceed to deduce those conclusions to which these ele- 
ments may lead us. But it will be, perhaps, most in accord- 
ance with our design, first to make the following observation. 

A single glance upon the form of the surface of the space 
included within the walls of ancient as well as modern Rome, 
informs us, that we may convenientiy regard this litde territory 
as formed of three quite distinct portions. A broad open val- 
ley, intersected by the numerous windings of the river; on the 
rights a high, uniform, and nearly continuous chain of hills. 
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with steep declivities and level summits; on the lefl^ on the 
contrary, a low broken hilly region, the different eminences of 
which are either completely isolated from one another by diffe- 
rent intersecting prolongations of the valley, or constitute long 
narrow ridges, which terminate in the valley by a soft and gentle 
declivity. 

It is extremely satisfactory to the geologist, that here, as in 
so many other cases, the differences in the external physiogno- 
mical characters of this district, stand in close and intimate con- 
nexion with the nature of the rocks which constitute its interior. 

Three formations, formed at very different epochs, and un- 
der very different circumstances, concur in the formation of the 
district. Once covered by the sea to a considerable depth, the 
fundamental rock was formed from the products of the univer- 
sal ocean ; — ^pierced and ruptured by volcanoes, this received a 
covering of matters taken from the interior of the earth^s crust : 
and, later still, it was overflowed to a surprising depth by fresh 
water, which covered it with deposites, partly from a state of 
diemical solution, and partly from a state of mechanical suspen- 
rion. It appears, then, most proper to begin with the traces 
left by the sea, the most general of sil these forming powers, on 
the surface of the district; then pass to the operation of volca^ 
noes; and, finally, conclude with the most local and circum- 
scribed phenomena, those referable to fresh water. 

I. Agency of the Ocean. 

The chain of hills on the right bfoik of the Tiber, the lengthened ridges of 
the Janiculus and the Vatican, both mere prolongations of Monte Mario, the 
highest point of this pari, belong, in the most essential part of their mass, to 
the products of the ancient ocean. The uppermost stratum is a thick bed of 
a peculiar sandstone. A yeUov siliceo-calcareous sandis pretty plentiful at 
the Vatican, in the garden of Bdvidere, and before the Porta Angelica, to 
the left behind the city walL It uninterruptedly forms the whole declivity 
of the Janiculus, on the side next the Tiber, as &r as the exposed state of 
the rock allows us to judge of its internal constitution ; and, on the opposite 
brink, along the wall between the Porta St Spirito and the Port St Pan- 
crazia, fillly half the height of the precipice, eighty feet high, in the hollow of 
the Valle d'Infemo. This sand is often a mere loose unconnected mass, 
more or less evidently formed of fragments ; on the contrary, it is often ce- 
mented by the intervention of a basis, into a r^^lar horizontally stratified 
con^merate. Brocchi takes notice of a collection of fragments of limestone, 
in front of the Porta Angelica. According to this author, fragments of lime- 
stone and flint, mixed with loose sand, is seen behind the city-wall, between 
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the Porta Portese an4 8t PMcnsiOy as alio <m Hiai part of the JaoiculiiSy 
where the botanic garden is situate ; at the Villa Sante, and in many other 
places in the vicinity. Leopold von Buch particularly describes similar re- 
lations at the Vatican, before the Porta Fabbrica, going up to the Osteria 
Grudano. We see here sand and fragments several times rq^ularly alter, 
natii^ witii one another, and united by a calcareous, often obviously sparry 
cement, fVill of scales of mica, into a fine grained sandstone, and coarse con- 
glomerate strata. The sandstone itsdf is abundantly mixed with little sil- 
ver-white and black plates of inica, and is consequently very splendent, and 
its predominant cement gives it an argillaceous aspectv; yet its mass effer- 
vesoes atraai^y with adds. In the eonglomenites» on the coirixary, whose 
calcareous cement is much purer, we can evidently distinguish fragments of 
red and white quartz, much greyish-white and blackish-grey Appenine lime- 
stone, blood-red jasper, flint, flinty slate. Similar relations are described 
by the same observer, on the opposite side of the Janiculus, in the above 
mentioned hollow between the Porta S. fi^pirito and Porta Portese. The 
sandstones and con^j^omerates are here frequently marked by a greats abun- 
dance (^ a siliceous cement, by which they are changed into 9^ puddkng^sUmey 
of a peculiar appearance, forming pieces which are easily recognised in the 
working of the sand-pits, by their superior hardness, and which immediately 
detach thems^ves. Brocchi infinrms us also of a solid sandstone bed on the 
Janiculus, near the wall of S. Pietro, in Mootoiio ; and on the Monte d^e 
Crete ; on the Janiculus to the west of the wall, where it is found in com- 
pany with a very fine breccia, with a calcareous cement. Breislak saw the 
same appearance on the Monte dei FcHmaci, close to the hills of the Vatican. 
In this supericHT stratum of our oceanic formation, we seldom me^ with 
ovpofMC TtmtiMa ; yet they belong, it appears, entia^y to the great sheU de- 
posite, which covers the summit of Monte Mario, at the Villa Mellini ; and 
in which, according to Brongniart, the most abundant, as well as the most 
entire, are large oyster-shells, which bear the nearest resemblance to the Os- 
trea hippopus. The learned Abbate Gismonde also fqund ha« a petri&ction, 
which had been previously described by Brocchi, in his CfmeUOiologiafiu Sub* 
appeniiMj a Paietta of the genus^imir^fMiAi. Brocchi mentions, that, mi di^^ing 
the foundation for the saloon of the Museum of Pius Clement, a bone was 
found, which was thought by Brongniart to be the metatarsus of a Palseothe- 
rium. The remains of the fossil mammalia, which Brongniart appears inclined 
to refer to this genus, we constantly found in the environs of Bome, and, ac- 
cording to the express testimony of Brocchi^ in the firesh-water depontep. 

Under the sandsUme there regularly occurs, whe^ we can observe the struc- 
ture of the rock, a large mass of bhrnh^grey tiay-marl Its fracture is fine 
earthy and large conchoidal; when moist^ it becomes workable, and theie- 
fcnre is a true Figuline marL It is fimnd uninterruptedly in the hotHow 
which separates the Janiculus firom the Vatican, oovaring both the bottom 
of the valley and the declivities of the adjoining hills to a ccmsiderable he^hU 
Brocchi describes it as behind the sacristy of St Peter, on the Vatican, and 
at the Monte deUe Crete, an appendage of the Janiculus. The ancients fi>r- 
merly used the marl oi the Vatican for potter's wrark, as is shewn by Uie 
verse of Juvenal (Sat V.) : / 

" Et Tatlcaao firagUet d9 moalepatdlM.*' 
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MaBjr«]aj<ipU» are now sunt for tii^ same purpoie^ on the Mottte delle 
Crete, and at the Monte dei FomAeiy which ^scorer to us the interior of 
the mouiitain; lioep^ld Von Buch gives ua a particular descripticm of it, 
from which we gather^ that tii^ nuurl his a daddedly atialafied dispos^ion^ 
and separates into beds ofe^cbaft^ md 44ndf in thidowss, which ateal* 
ternat^, dark Mid lig^t coiottred^ In ifts upper strata, tJie nsarl r^ukrly 
altCTiates with the beds of the abov« described sandstone and its breoda^ 
which is a pioof (^ its cdmiemponuieeits formatioik Its interior contains a 
much greater number of oiganic venudns than the sandstone. Bzocchi de^ 
scribes, behind the sacristy of St Ftiter, nomeroiM fingments of diells, Da^ 
taUm^ TeUmoy and picses of the cerer ^ theZ^pM Bakmw.f There are^ like, 
wise, numerous remains of plants^ which ^eem to hai?e bdo^ed to bnmdied 
/Ws Brocdd also found in it bituminous wood, trarersed by slender veins 
of iron-^^jfriles. Fkminus Vacca even mention^ that lai^^e pieces of it wer# 
foimd i« the dajr^ on dig^i^ the foundations of the cbun«h of St Peter. On 
the Mcmte ddle. Crete, are alsu finmd mmierous remains of marine ^eUs, 
even in the beds itfoiaj which ahenmte with the sandstone. The same is 
nentianed bj BreisU at the Monte dd FcmacL 

IL VolccMic Agency* 

If we have seen the heights on the right bank of the ttber, formed 
throughout the greatest part of their mass of a marine Ibrmation ; on the other 
hand ire find, in the hilly countty on its opposite side, viz. the seven hills of 
Rome, and the flat country partly connected with them to the south of the 
dty, the predominant rocks to be the products of volcanic operations. The 
rock, which is here most abundant, and which forms the main substance of 
these hills, is a large continuous deposite of volcanic tuff, tufa of the Italian 
naturalists, and separated, by Brocchi, from to/n—the fresh water deposite. 
This species of rOck, which is so abundant in many parts of Italy, and in the 
vicinity of every volcano, is distinguished from proper lavas by its never hav- 
ing been seen in the fbrm of a caulife^ or stream *. 

* The nearest point to Home, at which true lava is met with, is in the hill 
of Capo di Bove, two miles from the Porta St Sebastian, where it is quar- 
ried, and under the name of Selcea, or Seloe Bomano, /forms the paving 
8t(Hie of the city. It is a true baaalUc hen^ with a blackish-grey colour 
^arp*e^^ fracture, ftntned, aco(^lrig to Fleuriiu^ acute observations, of 
an intermdly crystallhsed granular aggregate of aii^te, leucite, magnetic iron, 
difibrent zeolites, &C4 <Jouni. de Pfays. 17^, ii. p^ 69.) In its cavities are 
contained many small cubical mellilites, wiUi a white fossil, which appears 
MgpKt ; and, lasUy, zeolites. TiDs whole mass, evidently reks on pq)erino. 
Leopold Yon Budi believed thkr hiH to stand isolated and unconneeted with 
any ai^ive vc^cano. Bueislak concludes from it, the existence of a hypothe- 
tical crater, which he thought to have discovered in the midst of the seven 
hills of Home ; and that its connection with it was destroyed by the hands of 
man. But the researches of Ridcioli have shewn it to be the termination of 
a long stream, the origin of which can be traced into the Alban Hills, along 
the Via Appia, the pavement of Which often rests on it 

Within these some years, another locality of this rock has been observed, on 
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Brocdii, {n his account of the geology of Rome, distinguishes it into two 
kinds, differing essentially from one another. 

l»^^IAO^€iidaiT^fawSieknt^f• Is ofa reddish brown odour, with <»range spots, 
pwing to pieces of a slaggy pumice-like laFa. Its fracture is earthy and afanost 
conchoidal, and is so hard as to be capable of bdng used as a building stcme. 
It contains white mefdy leucites, whose gradual transition into the fresh 
crystallized substance, has been satis&ctorily shewn by Von Bnch ; scales of 
brown mica, crystals of Uadc and grem augite, and, more rarely, small pmr- 
tions of felspar. Now and then are found round blocks, and angular fri^ 
ments of limestone imbedded in it. A fine grained variety can be distin- 
gui^ed, which would ai^;)ear a homogeneous mass, were it not mixed with 
numerous scales of black and silver white mica. 

It usuaUy appears in the form of large beds, from four to six feet' thick, 
traversed by long, vertical, and oblique fissures, which have probably arisen 
from the contraction of the mass during the process of drying. The fine 
granular variety, again, has the peculiarity of having a disposition to the slaty- 
structure, on account of the linear arrangement of the scales of mica. 

Of the ancient Roman monuments, the Cloaca maxima is bidlt of it, not 
oipeperino^ as is usually stated ; also the part of the under structure of the 
Tabukrium of the Capitol, which is seated on the Hill, whilst its outer co* 
vering is oi jpeperinio. The same hill contains and^it tu£i quanies. In the 
ruins of the passages in the theatre of Marcellus, we see it cut into blocks 
shaped like bricks ; in the same way are formed the squares of tufa in the 
fortress of the Gsetani at t^e tomb of Csecilia Metella, and at the comer 
tower of the new CapitoL 

It appears to be the Lapis quadratut of the ancients, which the Romans, at 
least in early periods, employed in paving the streets. Squares of tu& are 
very often found forming the foundation of the basalt pavement, as is seen in 
several parts of the city wall : for example, at the Porta St Lorenzo. Of the 
two kinds of tophi which Vitruvius mentions as occurring in Campania, the 
Tophus niger seems to be the black stone of Piperinum, which is used in se- 
veral of the buildings of Pompeii, but the Tophus ruber is the Roman tufa. 
The place on the Via^Flaminia, on the other side of the tomb of Naso, where 
the tufii was quarried, and which now bears the name of Pietre Rossa^ was 
called by the anciepts Saxa rubra* 

In the dwelling-houses are found squares of a greyish yellow tuff, with 
pieces of yellow pumice, e.^. in the ancient cellar of the house No. 66, in the 
Longara, and in the foundations of the Papal garden, on the way from the 
Lavator del Papa to the Quartero Fontane. Brocchi did not find this kind 
any where in m/u. 

The points where tiiis kind of tufii exists within the dty^ walls, are, com- 
paratively few in number. It forms the chief mass of the Capitoline Hill 
and is here exposed, both by the precipice of the Tarpeian roc^, and by the- 

the left hand of the road to Ostia, a mile behind the Tre Fontane. It has 
exactly the appearance of the lava at Capo di Bove, and contains crystals 
of Gismondi^s AbraxitCy which is most probably a variety of Harmotome. 
It is rather a mechanical aggregate of volcanic slags, of lapillo, sand, and 
ashes, which^ carried to a distance from the craters from which they were eject- 
ed, have been deposited in their present situation. 

4 
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«ttlitotiiiieaB gdleries, which irare fonsetly used fox quazriM. On the At- 
«otnie yil it qipean in the Vigna Lovati, opposite 8t Prisca, where a quarry 
has heen opened, firom whidi, as Yon Buch mentions, were extracted the 
stones for Uie foundatiims of the paUu:e Braschi. The stone here, from its 
ittrdness and £Eacture^'as well as colour, resembles bricks so much, that it 
niigfat eadJj be mistaken for them, did not we see it rising before us into a 
prodpiee 00 feet high. Count Ounin Borkowski has, in his description of this 
place, compared the litboidal U»&l fixmi the {nts of the Monte Verde, before 
the Porta Pinrtese^ with a dajstone porphyry. In the Vigna d'Asti, as wdl 
as on the Ayentine, Flaminio Vacca has already mentbned the occurrence of 
this iufo, and ako-round St Saba. It further appears un the CKlian Hill, in 
the subterranean passages to the east of the churdi of St GioTanno e Paolo, 
where are found the icmsins of an ancient Uoman edifice ; and not for from 
thence, at St Oiovumi in Latnano, in die vault No.^ 22. Brocchi, too, saw it 
en the BsquiHne Hill, in the section laid bare by the iBubterranean passages 
of the church St Francesco di Paolo, fiill of fragments of lava, and traversed 
by varioiiBly contorted veins of fotty day. It is abundant outside Home, 
nearer it at Monte Verde than at Ponte N<unentron, Torre Pignatara, be- 
foie the Porta Bfaggiore, and, finally, at Ardea, and along the Via Ardeatina. 

2d; Grmmhr Tt^ BroeMtuf. Itis very different from, the preceding s 
cdour blackish brown, or yeUow toown ; light ; very friable, consisting of 
laige loosely connected grains, witii white particles of mealy leudte ; frag- 
ments of augite ; scales <^ mica, and, at times, containing blackish-grey 
masses <^]ava. 

With rqpurd to the degree of sdidity, texture, and colour, it offers great 
▼anetaee, aecordini^ as it is more or less decomposjed. It has either entire- 
ly the cfaanM^ec of/lflsfNfiSii,, and is only not so dry and less meagre to the 
fod than that which is now ejected from volcanoes, or it is extremdy friable, 
loses the porous texture, and crumbles down into an earthy mass. It is still 
more afiEected by fiUrat^ing n^oisture, which changes it into a kind of clay» 
wiiidi adheres to the tongue ; is visdd, and fix>m which the leudte has van- 
ished, whilst the augite and mica remain* It is this same earth which, near 
Vdletri, at the foot of Monte Artemisio, is used for the construction of 
hridcs ; and at St Agata, in Campania, between Mdo di Gaeta and Capua, 
finr potter's ware. The rude sepulchral urns, at the lake of Camevoli, in the 
Albano, are formed of the same volcanic clay. 

This tufo sometimes forms a peculiar variety, when it is very much de- 
eoBsposed, which ii^txichi calls earthy tufi^, Tufaterromh (It is worthy of at- 
tention, that what Brocchi calls, in his catalogue rattonnltf, Tufa terroeo^ is al- 
ways this, which has been since called Granular Tufo ; the lithoidal tufo, on 
the other hand, corresponds to the jm«Awm of his catalogue. It is of a yellow 
colour, much lighter, and so friable as to crumble down into a fine powder, 
wfaidi absorbs water with a hissing noise, giving out, at the same time, an 
earthy smelL Of such a description is especially the tufo descx^bed by 
Leopold von Buch, (ii p. 31.) This tuft, as well as the former, consists of 
distinctly separated beds, and appears, like it, intersected' by krge crevices, 
which divide it into more or less regular paralldoinpeds. At Monte Pindo^ 

OCTOBER DBCEMBBB 18S9. F 
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ibddoi6iotlie(DMUbsof^StIx««MB«»,otttaUetlM gatti^ itfireiettlt ta^ww- 
dom ^ih$ <NNM9 9flmdj)imai i and, in the ktter place, it is pierced by Bome- 
X0II8 tubular canali, wliieh tedicate the'pievioufl exIsteDce of bmneM mtd 
ii0m'iiftr9$9. Similar appeaniBeea are Anther seen in a hill «t Monte flHTO, 
at tfaeandent Tk 8alaia,Bear the Wine Mountain of the Jeaoitai and under 
the dtjr waUs^ between the Porta St Gioranni, ad the Ampfaitheatrum 
Castrense. .' ' 

With r^^d to tlie relations and poritldna ef this spedes of tuib, the most 
essenUal pipits to be observed are the fbOowing : It is, in general, mneh 
Qtore ezt^nsivdy diffUsed than the Utholdal tuls and forms the prioe^iid 
mass of the Xii<ito» of the Qirfrtwal, the Flw ina /, and the F dh rtt wi f Intheen^ 
▼irons of Bome it is equallj abundant ; and all the cataoonriis of Rone are 
diig in it, with the exception of those of St Valentino.* 

Many points, with r^^ai^ to lis rdations, set in a dear light its position 
with r^^ to the otli^ fiirmations of tMs distriiit. Without doubt the 
most importttit of these is its octninenoe on the helots of the right bank of 
the Tiber. Here the vfAcanic todc eveij wh^ne covors the abo^ de* 
scribed marine formation. Leopcld von Buch first enumentes a stratum of 
tufi^ six feet thick, on the highest '{kiint ef the FMaan, immediatelj ovier the 
sandstone of tBef OstfsHa omoiofio, at the Yigna of Ouiseppe FhmglenL' It 
contains many small pieces of tnie peperino, routid midiOflof a mixture of 
augiteandleudte,nmilartothat of the/lMo0<li|M9NiiiltbeAlhan Hflls; and, 
moie rarelj still, smaH pieces of basalt Above this, lies a mnarinSile tftr*. 
turn of portions of an ash-grey pumice-stone, of the sise of a' Walnut, and 
which floats in water, wliich maybe shewn to extend to pretty ceiisldeniAde dis- 
tances in this quarter. Just the same^ or extremdy sinilar, are its relatjena, 
not only at the base of this hiU, but also at the JtmiMkui. A gteenldi-gref 
granular tu& is here exposed, among other plaett, at the f^orta di Sto fi^iliito^ 
under the walls of the garden Baiberini, and here it covers an aggregate of 
piimice-stones, cemented by a basis of a wMtidi toflk The ridge, wl^iSh ia 
here separated from the rest of the hib by a little valley, as'weM as the op* 
posite decUVity ii^ the court-room of the'Papai court, is almost v6kanlc. Sudi 
rocks also appear on the summit of the Jaid^ulus. Beddes, wheve the diilhrent 
tributary streams of the Tiber have fUrrowed this elected "{Oain, a shnikr 
succession of strata is seen, as below the V^a Frangioni A gTttiular tiHh, or 
7*. ttrrott^ of a brownish colour, is seto right opposite the P<nta St Panctttski, 
at the upper margin of the hill, in which He imbedded large |rfec^ of ptanioe- 
stoue, in a state of good preservation ; and also before tlie gate to the left 
in the city wail, accompanied by pumice-stone, and pletei of a yellow upongy 
lava. These are the same strata which extend IHm heto to the summit t»f 

* These catacombs are' t^Anrnrnfim of the andettts,wliidi, aoo(»ding to 
Brocchi, was the denonunatiDn, ita former times, to Wdl as now, of the pus* 
coiano pitaat Frosinone add Segnile iynsnare^ fitar the pundano earth is no- 
thing else than a variety of thie tufis ^biOay tteWrwia fK^rtf of Vitniviu^ 
p. 4, %.) whilst the AfeuBtm^ whidh odcurs in other parts of Yitruvius,'i8, per- 
l^aps, connected in reaUtry with the red puzaolano, which is now esteeuMd 
the best, and is found at St Paolo, near the Three Fountains. Both kinds 
were used for cement in the andent edifices. 
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Monte Mario, of which Brocchi (tab. ii. p. 1, 4.) has given a very inrtruc- 
tive section. It is principally the Tufii ierroso which is here predominant. 

On the left blmk of the Tilier, wha^e the granular and lithoidal tufia oceur 
together, the latter is superimposed on the former. Theife are examples ok 
this on the fisquiline, where the subterranean passages of th^ coaviint of St 
Fnmoesco de Paola have afforded a very instructive section ; also' of the£!a» 
pitoline Hills under the Tarpeian Bock. Yet Brocchi expreraly mentions 
that this relative position is by no means of r^;ular occurrence. The reyefde 
is se^i before the gates of Bcme^ in the rocks round the tomb of Naso, as 
well as elsewhere. 

There is no undoubted superposition of the volcanic tu& on the marins 
formation on this side the Tiber. The only point where, in this part of the 
ci^, a foreign deposite is found under it, is the singular discovery of Brocchi 
at the Tarpeian Rock. We there see, in the large subterranean passages of 
the Hospital della Consolazicme, low<3rmost, a thick stratum of brown nuca^ 
ceous day, in which a compact limestone of the same colour forms tome even 
beds one or two feet thick. To this succeeds a mass of sand and clay six 
feet thick, and over it ten feet of granular tufii, above which, to the summit 
of the rock, is the lithoukl tufa. Brocchi is much inclined to refer the fim* 
damental bed to a marine formation ; oh the grounds advanced by him, it is 
certainly very probable. Other local appearances beddes this, would indi- 
cate that the proper fundamental stratum of the Seven Hills of Borne is a mib' 
terranean (trolongation of the marine formation, from the right to Unet ieft 
bank of the Tibor. It is the sounding for wells in this part of the city which 
lead to this general result from a comparison of their depths, althou^ jum 
we can hardly dinw any conclusions regarding the strata through which th^ 
have been pierced. From Broochi's observations, which we have collected 
for that purpose, it follows that the most a£ these wdls, some of wliick are 
ev^i placed on the sumndt of the hill, reach the water almost univecsally at . 
a depth .which comes near to the level of ancient Home, from ton ta tv^Hy 
feet under the level of the modem city. The volcanic tuia itself am harcUy 
retain the water, on account of its porous structure ; and it, therefore, must 
meet at this depth with a stratum of day or murl, which prevents its sinlckig 
deeper ; similar to the strata on the Vatican and Janiculus, whose abundant 
springs are mentioned by all who describe this place, appear at the surfecew 
The portion of the volcanic tufe^ with respect. to the freah^water formatkms, 
which we will now describe, is also remarkaUe. * .. 

I . ■ ■ ' ' .1 .1 I I.I ^ il I I ■ L I ■■! 

* In passing, we may be permitted to touch upon two minerals foreign . 
to the Boman soil, but which, often alternating with the lithoidal tufe, 
hold an im|m*tant place in the architecture of the andents. These are 
tl^e Gabine and Alban stone. tWe will, comprise both best under the 
name Piperm^ (Peperino, Peppgt^om.) The .Gabine differs from the 
AllMn only in containing less au^^ and mica, and consists of a ooUectloii 
of angular pieces of grey and reddish brown lava, traversed by cale-spar» 
and at times containing small rolled limestcme. masses. Both it and the 
Alban Peperino are well distinguished from the Boman tufiiceous rodb. In 
the F^rino (says Vim Buch) every thing is almost fresh,, entire and un- 
broken, splendent ; in the tufa dull> and broken down; the former jn«» ie« 
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III. Agency of Fresh Water. 

The plain of Rome, or the portion of the city intersected bj the Tiber, 
and which is bounded by the marine formation to the north, and by the toI- 
canic hills to the south, belongs to the products of stagnant firesh water to a 
considerable height on the sides of the valley, and pretty &r up the lateral 
valleys which separate the seven hills from one another. These waters over- 
flowed thi» region at a period when, after the retreat of the sea, and after 
the cessation (^volcanic irruptions, the present river dug its bed. The pre- 
vailing substances are loose unconnected masses of clay, sand, and boulders, 
which were left behind, covering a considerable sur&ce, after the retiring of 
the water ; yet its presence has, in many points, formed a beautiful stone 
of a firmer oonidstence, peculiariy characteristic of this country ; of. whidi 
are ibrmed all the ornamental parts of the masterj^eces of ancient architec- 
ture, and the constant production of which can even now be observed : it has 
obtained the name of Lajpu Ttbur^mu^ or Tronerth^ The aigillaceous strata 
of the valley, whose general distribution has been shewn by the laborious 
lesearches of Broccfai, by means of numerous borings, are particularly im- 
p<fftant on this account, because they cannot be penetrated by the waters 
which issue forth from the acyacent hiUs, and are consequently the means of 
supplying the numerous wells in the lower part of the diy. The clay is 
constantly mixed with a small portion of carbonate of lime, and, as it always 
effervesces with adds, is a true argiUaomm» maH^ (Mama argiUota). Its 
colour is yellowish grey. It is constanUy interspersed with small silver- 
white scales of mica, and contains here and there small pieces of augite and 
small quartz fragments ; it greedily absorbs water; is plastic, and hardens 
in the fire. Treated with adds, it gives an insoluble residium, which, when 
not mixed with quartz, is chiefly composed of ferruginous alumina. This 
clay is usefiil in pottery work. Brocchi has shewn, that in the most ancient 
periods use was made of it. 

semhles a porphyry, the latter sandstone, and similarly aggregated strata. 
The wacke-like basis seldom changes its ash-grey colour. The tufiuseous st<m« 
at.Bome is never so light Its firacture is fine earthy, but uneven, fine grain^ 
ed, soft ; the tufa, again, is almost friable, which is never the case with the 
lithoidal tufiu Immense numbers of small micaceous scales are found in it, 
partiy as individual black plates, parUy as elongated masses, fix>m an inch to 
the rize of a cannon balL These masses are a collection of micaceous plates, 
mixed with augite crystals, and often containing magnetic ironstone. Lustre 
and colour is always wanting in similar plates in the tufiu On the contrary, 
leudte and augite are more rare in the Peperino than in the tu&, but more 
fiiequently small angular white pieces, which are granular limestone. 

The Oabine and Alban stone form immense beds, so that they appear one 
mass; e^g. round the Gabine Lake and at Marino. They often include 
lumps of basaltic lava. 

The Alban and Gabine stone is found much more fiiequently in the an- 
cient buildings than the indigenous tufiu Yet the only certain remnant of 
the andent kings is of the latter rock. It appears that later the fi>rmer 
rock was prefen^d on account of its greater fineness, or more beautiful colour. 
The outer upper, walls of the Tabularium are built of Gabine stone. 
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. In several points of the plain, the clay is coi\joined with collections of dif. 
&Fent kinds of sand. It is mostly a yellow calcareous sand, more or less in- 
termixed with ai^i^aoeous marl, and at times including limestone feagments, 
as, e. ^. was seen by Brocchi in a pit at St. Guiseppe a Capo, No. 11. It is 
partly, also, a siliceous sand, which is usually limited to the base of the hills, 
and which, in the plain itself, is only exposed by one pit on the Campo Vac- 
dno, by the side of the Temple of Peace, towards St Francesca Romano. It 
has also been found on the slope of the Palatine, towards the Colosseum, ac- 
cording to the chart of Brocchi ; and it has been met with on the «dge of the 
Caeliu8,.in some pits which were made to find out the ancient Cloaca of the 
Amphitheatre. The colour of this sand is yellow, with numerous silver^ white 
scales of mica, and pieces of augite. With the aid of the glass, there is visible 
between the transparent grains of quartz, small white prisms, probably of 
felspar. It is always mixed with clay, but destitute of any lime. Hence it 
does not effervesce with adds, and melts before the blowpipe into a black slag. 
The derivation of this day and sand from fresh water is prindpelly evinced, 
according to Brocohi's observations, by our finding in it porous and tubular 
calc-tufp, containing remains of lacustrine snail-shells. In the sand in the 
Campo Yacdno, we find the Htiix paiuitria andj^fonolo, Lin., both of which 
only thrive in fresh and quiet waters. In the calcareous sand, on the sides 
of the Janiculus, Brocchi mentions the existence of CyeUuioma o6ftmfin,Drap. 
probably the HeMx pueinaUs of Gmelin. 

Strata of the same substance are also found in more elevated situations, 
far above the level of the plain of Rome, which are evidently owing to the 
same original cause. Brocchi, e, g. found an argillaceous marl of a yellow 
cobur, which belongs to this series, on the Capitoline Hills, in the cellars of 
the Palace of the Conservators, lying on a volcanic tufa. It is here divided 
into three beds, the lowest of which, indurated and full of augite crystals, 
also contains many portions of an orange-coloured pumice lava. The others, 
again, are whiter, and without volcanic fragments. They commonly contain 
v^etable remains, and bits of the shells of the TeUma eamea and Hefut tentacu- 
UUoy or Cyehstcmmimpwrumy Drap., and their delicate opercula. These remains 
are more scanty in the two upper beds than in the lower ; but the former, 
i^pain, are richer in concretions of a muddy yellow limestone. In a still more 
striking manner is the same appearance presented at the Esquiline, in the 
subterranean passages of St Pietro in Yincoli, where, 140 feet above the 
Tiber, and above the lithoidal tu&, is a yellow clay, full of calcareous con- 
cretions, and rectilineal streaks of a very friable granular tu&, which agrees 
in all its characters: with the fresh-water clay of the plain. There is also 
seen on the slope of the Aventine, under the bastion of Paul III., opposite 
the Porta di Testacdo, a bed of a yellow-grey sandy marl, in which are 
many of the helices of the Campo Vaccine, covered by a considerable deposite 
of porous calc-tuff. 

The Travertine, undoubtedly the most important of all the fresh-water 
deposit es of this region, has been fully and learnedly described by Leo- 
pold Von Buch, as it occurs here. It is, for the most part, a chemical de- 
posite of carbonate of4ime, which the ancient waters, held dissolved in an ex- 
cess of carbonic acid, and deposited here, as is often the case at the foot of 
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alpine limestone Anges, ^hett the long a^lttion of the water, and its ^rten- 
^e eontietct idth the atmosphere, have fiiniished the conditions necessary for 
its formation. Eren now similar formations aie going on in the conduits 
which supply all parts of :anclent as well as modem Kome with water ;• and 
where the'Anio leaves the Appenines^ by the splendid cascades at TivoH, we 
have a similar formation, in a great scale, under our very eyes. 

The principal masses of this curious limestone ]ie in horizontal beds and 
strata. It is yellowish white, of uneven fracture, and earthy grain. On ex- 
posure to the air, it gains condderable hardness, and usually assumes that 
reddish hue which gives so peculiar a character to tlie monuments formed 6f 
it, and contributes, in no small degree, to cause that imposing impression of 
pomp and nugesty which they never &1 to excite. Leopold von "Budh ex- 
pressly observes, that what is especially characteristic and remaritable in it, 
«re the numerous perforations and vesicular cavities, from which it is never 
free. These are of two descriptions of cavities, ^ther elongated and narrow, 
internally dull, and in whidi vegetable remains often occur, which shew that 
they are derived from pcortions of plants, winch have since cRsappeared ; or 
they are large shapeless openings, which seem to have been irregttUrly com- 
pressed in a loi^tudinal direction. Their interior is usually covered with 
calcareous ^r, whidi has the stalactitic and reniform external shape ; and at 
times, when the cavities have again been filled, appear as r^^lor white spots. 
These openings have most probably arisen from the escape of gases which 
existed during>the consolidation of the stoj|e, as is at present the ease in the 
small Lagune of Sol&tara near Tivoli, whrch has been so often described^ 

The travertine is rich in organic remains, but never contains marine pro- 
duelions. Ttiey are usually vegetable, particularly in the line extending from 
the Porta del Popolo to Ponte MoUe, where many impressions of leaves of 
trees, traces of branches and seeds, round which the lime seems to have ag- 
gregated in concentric layers are found. Every wh^% we see in it the same 
fresh-water ConchyUa above noticed as occurring in the sand and clay of this 
formation. In the district of Torre di Quinto, opposite Prima Porta, Broecbi 
found it abundantly associated with the femora of animals resemhHng frogs. 

The existence and geognostic relations of tt^e travertino is seen often tmd 
dearly exposed within the hiUs of Rome, and particulariy on those at the left 
bank of the Tiber. The most considerable of these deposites is seen on the 
declivity of the Aventine, towards the Tiber. It there fbrms a horizontal 
bed, at a height of ninety feet above the level of the river, the Icmgitudinal 
direction of which can be followed in an uninterrupted line for the distance 
of half a mile. In a pit, whidi is found within Trelles of Na 14. in the Mar- 
morata, it is distinctly seen above the river-sand ; which, on that aide again, 
covers the volcanic tu& of this hilL It now and then altemates witii strata 
of calcareous sand, and includes small jueces of pumice-stone, and likewise 
the usual remains of vegetables and shells of HeU» decoikUataid murahi^ which 
are frequently found alive in the gardens of this^ot. Over it lies a jtratum 
of that argillaceous clay which we have already seen to be the prindpal coveE 
of the plain. 

' Single masses, and even thin beds of travertino, are numotius in the 
sandy and marly strata, even in the upper ones of volcanic tufa, on the slope 
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of ihe Eifttiliiley oi tiieTuniiia], aod Quirimd « ita reUtioiift are, howeyer, OMiai 
striking on the Piiu^us. Wethore fee»fitthechurch of the Augustiaes, close 
to th^ Porta del Popol^ a thick bed of granular tufii projectinff out, in which 
are masaes oi odlidar travertino, with imprea&ona of reed-^te yegetablea, 
aBd^al8o leaytea of the P^jmhm atb&y B §lff im mbmi, and anatt twigs of the T<u 
MMw^aOkni ; there waa alaa ibond here the ih^ment of an unknown hon^ 
Over it 4ies a grey fluviatile daj, with iijapreaaions of leaves pf the SaiUf 
c0a, and then come those numerous alterations oi volcanic tufi^ fluviatile 
sand, and more or less complete strata of travertine, to a height of more than 
ISO &et above the level of the river. Leopdd von ^ch &«t observed thai 
dik waa constantlj the velatiMi of the travettino to the strata of tuff in this 
part of Borneo and he has oompletdLjr demonstiated, that the Pincio fcinns» 
in a certain measure, the commencement of a oensiderable ridge of pi^- 
pitous travertino rocks, which, on the outside of Bome,^aie continued unin* 
terruptedly from the Porta del Popolo to Ponte Molle, and in wlndi this 
otder of superpodtion often recurs. In this rocky ridge ave the cataconhi of 
St Valentino, in the viiMorand of the Augustines at Papa Giulio, the only ones 
in the ^ivirons of Home which do not occur ini.a vokviic rod(. Near this 
sp(^ Leopold voi^ Buch mentions the occurrence in the travertino of distinct 
impressions of the leaves of the plane tree, chesnut, nut-tree, and laureL 

We diall reserve &r the following section what eiqJanations are to be 
sought of these important fdatkma. Yet here it merits observation, that 
even on the ri|^t bank of the Tiber^ th^ txaxertino formation is by no 
means of rare oocunence. We have already seen that it ensts outside Rome, 
at the Torre cU Quintp. Leopold von Buch has given a remarkable locality 
at the chiq;iel of 8t Andreo. But within the waBs cf the dty are seen many 
•dhilar concretaoos of cak-tuff in the fluviatile sand on tiie dedivity of the 
Jaakubia; and Breisl«k and Leopold von B^ch tbore found, under the walls 
of the Yilla Pamfili, in the granular tufii itself, a piece of travertino enclo- 
sed, in which were found well-marked HeHeiies, 

B. Condmrions Jrom ifie Geognoitic appeanmces of ike Roman 

Territory.' 

In the foregoing exposition of the facts, which an attention 
to the constitution of the Roman soil presents to the intelligent 
observer^ it was our intention, as much as possible, to limit our- 
selves to the space included within the walls of the city. The 
wish to expkdn the appearances, and, as much as possible, to 
omnect them with the relations of this territory, necessitates us 
to leave these limited bounds, and to give a glance at the struc- 
ture of the Italian Peninsula. 

Italy, traversed with slight exceptions, throughout its whole 
length by the gigantic ridge of the Appehines, is natui'ally 
divided into two nearly equal halves, but of essentially different 
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constitutions. As far as we yet know, the chain of the Appe- 
nines, throughout the greatest part of their mass, is a uniform 
limestone range, of great thickness. The steep rocky walls of 
Tivoli, which rise immediately from the plain to the height 
of 2000 feet, are formed throughout of the same %ht grey com. 
pact limestone, with few petrifactions, which forms on the one 
^de the mountains of Pesaro and UrbinOy and on tlie other 
fflde the plains of ApuHay as far as the pcnnt of Otranto. Ac- 
cording to the comprehensive description which Brocchi* has 
given it, this limestone is deddedly a member of the secondary 
or floetz series ; it is identical with that of the opposite shore of 
Dalmatia, and wilh the southern chain of calcareous Alps, which 
bounds the plains oi Lombardy, along the districts of Comoy 
Bergamo, Bresciay Verona, ^c. and, which Breislak (Greologia 
di Milano) has described in the hills of Brianza, in the plain 
of MUan. On that account, it most probably belongs to the 
Jura formation, and in part to the chalk series ; which, as it is the 
newest, so is without doubt the most extensive and thickest of all 
the secondary formations on the surface of the earth. In its 
north and south part ; in the Tuscan territory, and even in the 
more northern part of the States of the Church ; as well as at the 
opposite extrenuty in the mountains of Calabria ; this extensive 
secondary deposite is seen reposing on undoubted tranmtion and 
primitive rocks. These fundamental rocks, the basis of the 
high mountain chain, all appear on the Mediterranean side, and 
therefore bound the floetz fonpations on the side opposite to the 
Adriatic Sea. But this relataon is by no means confined to the 
two extremities of the Italian Peninsula, but even in the inter- 
mediate districts it has a considerable influence on the formation 
of the country, the more exact knowledge of which we owe to 
the talents and industry of the celebrated Brocchi. According 
to him, it is a general rule in this region, that wherever the hilly 
plains on the Mediterranean «de expose the basis of the coun^ 
try, more ancient rocks appear immediately at the surface, un- 
covered by the Appenine limestone. Here the shore of the sea 
of Liguria, where the transition mountains stand in evident con- 
nexion with the principal mass of the Appenines, the members 
of this formation are almost every where seen on the Tuscan 

* Conchiliologia Fo9sile Subappenina, i. p. tS-SS. 
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coast, opposite to the primitive rocks of Elba. In the States of 
the Church, the existence of more or less decided transition rocks 
are first noticed in Brocchi^s Catatogo Racionato, in the vicinity 
oi Rtmcigiione; also between the hills of Cimini and Monte 
Fiascone, near Viierbo^ between Civita Vecchia and la Tcifa ; 
and, lastly, from the subinsular rocks of the Capo Circelo to 
Teracina. On the neighbouring Ponza isles, the existence of 
transition limestone has also been lately demonstrated.^ But on 
the opposite or Adriatic side of the central range, these remains 
of older formations are entirely wanting. We must, therefore, 
view the Appenine chain, as, indeed, all the mountain chains on 
the surface of the globe, according to the general views of Leopold 
Von Buch, as raised from rents in the crust of the earth, and 
even perhaps, on account of the geognostic constitution, as the 
gafnng margins of such gigantic fissures themselves. It is there- 
fcace dear, that the rmsing cause must here lie much nearer the sur- 
face on the western than on the eastern side of the central 
chidn. This idea of the giode of formaUon is certainly con- 
finned by what all have observed, the unequally steep declivity 
of the Appenines on their S. W. side. Further, the reason fol- 
lows immediately from this, for the breaking out of the nume- 
lous vidcanoesof this country, only in the space between the 
mountains and the Mediterranean, never on the opposite side. 
In the latter situation, the enormous pressure of the Appenine 
limestones on the fundamental rocks ; but in the other, free from 
this cover, they can more ea»ly give vent to the subterranean ex- 
pan^ve powers. But before proceeding to the special examination 
of these relations, it will be necessary to view these points a little 
closer. 

The space which lies between the lofty secondary ridge and 
the sea-coast, is, on both sides of the Appenines, much broken, 
and covered by extensive masses of a sandstone and marl, of very 
new formation. The immense masses of marine remains of well 
preserved shells, which, in many cases, have scarcely lost their 
colour and animal matter, of large cetacese, &c., which exist 
in this extensive formation, have already, in many places, at- 
tracted the attention of naturalists. Brocchi was the first to 

• At Capo Negro on Jannone. Compare Geological Trans. Second Series, 
Vol II. Part II. p. 220, Plate xxv. Fig. 6. 
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collect them in his classical work, under one formation ; and to 
give to the space covered by them the expressive name of the 
Sub-Appenine Hills. We see, from the description which he has 
given, that these hills, on the Mediterranean «de, commence in 
the territory of Lucca, and after some interruption in the king- 
dom of Naples, terminate at the southern point of Italy, near 
Reg^o, in Calabria. The marine hiOe of the right bank of 
the Tiber, at Rome, the sandstone and marl of the Vatican 
and Janiculus, forming the oldest deposites of the Roman smi, 
entirely belong to the members of this new formation. Tlie 
comparisons collected by Brocchi shew, that, in then- internal 
constitution and organic remains, they completely agree with 
other points of the same nature in Italy. The height to which 
they reach on the Monte Mario is not unusual ; for on the 
hill where the little republic of St Marino is situated, strata 
exactly similar occur, according to the measurement of Saussure, 
to a height of more than 2000 feet above the level of the sea. 
The determination of the period of formation of these strata <;an 
be made with greater exactness. They must have been first 
deposited after the first elevation of the secondary chain of the 
Appenines had already taken place ; for in the interior of the 
latter, no trace of them is found higher than the devation just 
mentioned. They every where cover, wherever they exist, as well 
the Appenine limestone as the older formations, in an unconform- 
able and overlying position, Brocchi has, therefore, ranged them 
under the Tertiary formations ; and this position has been since 
confirmed by the examination of the organic remains. Prevost 
endeavoured to show that they may be compared to the upper 
member of the Paris Cakaire grossiere^* — a view which has been 
since estaUished by Brongniart, after he had examined this 
district, in conjunction with Brocchi. 

The fragments of older rocks which form the sandstone and 
rolled masses of the Janiculus, and its prolongations, are, as 
Leopold Von Buch has already observed, all derived from the 
nearest Appenines, brought hitfi^ by those enormous marine in- 
undations which once washed the foot of the mountain diain 
to a considerable height. These remarkable masses were formed, 

* Description Geolf>gique des Environs de Paris, p. 792. 
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tndq)endently of th^ present arrangement of the valley of the 
river ; and the 6ubset{uent course of the Tiber in the valtey of 
Rome, has evidently been determined by the then, existing m- 
eqaalities in the 'ground. Yet, before the fresh water depositee, 
the products of volcanic agency appeared in the basin of the 
ancient sea. The volcanoes of Italy, whose general relations to 
its structure we have already touched on, succeed one another 
from the itontiers of Tusany, in an evidently continuous line, 
which here, as. in so many cases^ runs parallel to the nearest 
range of mounttons.* 

The environs of Rome lie between two of the most remark- 
able centres- of these volcanic ridges, all of which, with the ex* 
ception of those in the Campanian/fields, have been extinguished 
long before the appearance of man in thi^ country. In the N. 
or rather in the N.W., the trachytic Monti Cimini^ between 
Viterho and Bolsenay and with them the extinguished craters of 
Bracdano RKid la Tolfa; S.£. the basaltic Alban Hills^ with 
the hrights of Frascaii and Marina, and the ancient craters of 
Atban& and Nerm, 

The changes which have happened to these mountains in the 
formation of the Roman soil, must bcr of later date than the for*- 
mation of the tertiary deposites. It is certidnly a striking fact, 
for which we are indebted to Von Buch, that in the sandstone 
heights near Rome, among the numerous fragments they in>- 
close, we never meet with the productions of the Alban Hills. 
In vain do w^ look for {Hecet of lava, tufa, peperino, or similar 
appearances, which are yet frequently scattered on the declivi- 
ties of these hills. Every where here^ as in the rest of Italy, the 
masses of volcanic tufa, ancient lava streams, and the innumerable 
minerals which derive their origin frc»n subterranean fires, are 

* Breislak limits the volcanic district which b in most intimate connexion 
with Rome, to the space between the heights of Radicofimi and the Alban 
Hilis ; and it was for a long time believed that the volcanoes of Latium were 
completely separated from those of Campania. On the other hand, it has 
been only lately shown by Brocchi, that the vdcanic line is not interrupted, 
as it appears, at the point where the Appenine limestone reaches the Pon- 
tine marshes. He traced numerous vestiges of volcanic rocks through the 
valley of the Herniker, and found here the chain of the Appenines cut right 
across by the rectilineal fissure, which traverses the upper part of the Gavi. 
gliano. 
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always met with on the strata of the Sub- Appennine Hills, accord- 
ing to the authority of accurate observers. We have already 
shown, that at the Janiculus and Vatican, and probably also at 
the foot of the Tarpeian Rock, and uniformly under the cover- 
ing of the Seven Hills, every where undermost is the marine 
Jbrmaiianj and spread over it the volcamc products. 

The opinions of geologists are not so unanimous on the pe- 
culiar causes and relations of the formation of this rock within 
the walls of Rome. Breislak has advanced upcm this point a 
very surpri^ng h3rpothesis. He imagined, from the form of the 
Seven Hills, it might be inferred, that, formerly within the walls 
of Rome, and in the Forum itself, a crater existed, from which 
were expelled the surrounding igneous products. He even be- 
lieved he had discovered small lateral craters on the outer- 
most hills of the Aventine, and in the Intermontium of the Co- 
pitoline; and he saw in the tufa of these hills, which we have 
just regarded as a mechanical aggregate of volcanic matters, 
nothing, else than a lava which had really once flowed. The 
grounds on which its proposer endeavoured to support this sin- 
gular view have been lately refuted, from a ccmsideration of the 
district itself, by Leopold von Buch, and Brocchi. A glance at 
the improved chart of the dty, and especially at the excellent 
plan of Nolli, on which both these philosophers based their ob- 
servations, compared with the chart which Breislak has append- 
ed to his work, plainly shows how arbitrary and rash changes we 
must admit, in all the details of this district, in order to give the 
form of a serrated crater to its present appearances. Further, 
it has been demonstratively shown, that the tufa iound here is 
not a lava. 

Breislak views it as a crystallized granular aggregation of he- 
terogeneous fossils ; but Von Buch has given it as his express opi- 
nion, that its constituents are never so sharp and regularly con- 
nected, as would happen from a crystallizing process on the spot. 
They, bear numerous traces of abraaon on the surface, which 
they must have experienced on being brought from a distance. 
For example, this is well seen in the numerous leucites which 
have completely lost their fresh appearance, and, by a gradual 
change from the exterior to the interior, have crumbled into dull. 
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mealy spots. How can he reconcile the constantly stratified dis- 
position of this tufa, — the occurrence of thin layers of alluvion,— 
the evident intermixture with rolled pieces of volcanic and foreign 
rocks, of which we gave many examples, — ^how can we reconcile 
all this with the supposition of its once having been in the state 
of a red hot stream ? These numerous relations rather lead us 
to the view, that the volcanic constituents of the tufa have re- 
ceived their present properties through the medium of water. 
In fact this is the view embraced by both the above mentioned 
philosophers. 

Was it, then, the oceanic water which produced tJie tufaceous 
cotoering of the Roman soil, or did it arise from terrestrialfresh 
water f Yon Buch seems inclined to the latter supposition ; 
and, indeed, the grounds which he advances would be decisive, 
if the formations which we are considering were confined to 
Rome. Tufa and travertino, which are so undeniably fresh 
water deposites, are here, as we have above seen, often irregularly 
alternating with one another. Almost all the hills of Rome 
show examples of tufa strata resting on regularly deposited 
travertine, and what we admit of one of these deposites cannot 
be refused to the other. " The formation of these two rocks, 
so different in external aspect, composition, and structure, must, 
notwithstanding, be viewed as contemporary." These are the 
words of this gifted naturalist. The view, on the contrary, 
which Brocchi has adopted to account for the manner of forma- 
tion of this volcanic tufa, excludes entirely the operation of 
fresh-water, and it is certainly deserving of strict examination 
the grounds on which this talented observer rests his positions. 

Undoubtedly it is of importance, in the first place, to con- 
sider that the tufa-covering of Rome is not entirely isolated in 
the district of the Italian volcanic zone, but is regularly ex- 
tended from the mountains of St Flora, in Tuscany, through 
the Romagna into the plains of Campania, into the vicinity of 
Vesuvius, and the Phlegroean fields. Such an uniformity in a 
stratum formed through the medium of water, of such an ex- 
tent, certainly requires as great an extension of the Mater which 
produced its deposition and consolidation. Fresh waters could 
not have easily produced such relations. This tufa is, further, 
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found even in islands and regions quite destitute of fresh waters, 
or where, at least, they are very scanty ; so Brbcchi found it 
on Ischia and Procida^ whieli have no rivers ; it has lately been 
discovered on Lipari by the researches of the wdl informed 
traveller, Mr Ruppel ; and, in Sicily, the tufa is seen in the 
Vol de NotOj where rivers are very scarce. But still more 
indubitable evidence exists in the numerous organic nuxrine re-- 
mains which the tufa now and then encloses to a considerable 
height, and of which Brocchi has taken notice in many points. 
Among others, there was found in the Peperino, in a layer 
of pumice-stone, mixed with granular tufa, 1^ miles from Mon- 
taUo, on the road from Cometo, many pieces of the shells 
of the Venus islandica. Nearer Rome, at Aqua Traversa, on 
the othei side of Ponte Milvi, shells of sea-musselsoocurin beds 
of tufa, alternating with a loose sand. On the summit o£ the 
Monte Cavo, in the Alban Hills, well preserved Bivalve Mu- 
riceshsive been dug out of^a dark volcanic earth. Sea^bivalves 
are found near Velletri, in a tufa stratum, which covers a lava 
stream, some of which are f^'eserved in the museum Borgia, 
and no less numerous are the examples of such appearances in 
the Phlegroean fields, on Ischia and in Sicily. 

Since the Italian volcanoes have been raised above the sea, 
they have no longer formed tufa masses, which can at all be 
compared with the oldest covering of the volcanic regions. Even 
the well-known tufa, which envelopes Hercutaneunij is of v&ry 
dight cohesion, which it first received by moisture and pressure ; 
and besides this, Lippi has distinctly shewn it to have arisen 
from alluvions. Brocchi thinks that, on that account^ he Inay 
conclude, that the tufa-covering was especially the work of sub- 
marine volcanoes, or of such whose products were taken and car- 
ried away by the sea. He rests his opinion upon the known exam- 
ple of the elevation of an island with an irruption oi pumice, 
mixed with sea-shelis, at Santorini, in the Archipelago, to which 
we might add many which have been observed ^nce. Von Buch, 
too, considers this view as admis^ble, from what he says at 
tbe conclusion of his treatise on Mount Albano :— ^^ Perhaps 
Peperino is to be explained as a repeated irruption of ashes, 
which were much diffused, fell into the sea, and there assumed 
a stratified form. With these ashes were ejected, from the in- 
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terior^ the basalts and limestones whieh are now aiveloped in 
the Pqperino.'" 

The same is expressed by this naturalists when, in another 
place, he observes, on the great ei^tent of the pumice of the 
Vatican as far as the vicinity of Civita Vecchia :— " But what 
other agent than an universal water, without any violent agita- 
tions, could have extended these horizontal strata over such a 
space?'*' 

But to what is owing the singular reciprocal mixture of tra- 
vertino and tufa strata, which we have mentioned above? Broc- 
chi has explained himself on the point, and, as we think, satis- 
factorily. He esteems it probable, that all the tufas, which 
either rest on travertino, or contain fresh-water products, are 
no longer in their original condition. They must have been de- 
posited in their first position by the same waters, which brought 
together the constituents of the travertino, and have subse- 
quently been united by the chemical operation of the dissolved 
substmices. 

We must, tha:efore, according to Brocchi, distinguish the 
Tufa originale and tricompostOf since both are extremely simi- 
lar in their external characters, and can only be separated by 
the relations of thar position. Yet we must observe, what is of 
undoubted interest for the history of tho^ Roman territory, that 
even, according to firocchi's very industrious researches, the 
matrix of the Roman tufa has not, as might be at first ima- 
gined, been in the Alban Hills. It must rather be sought, with 
more probability, in the more distant MdnH Ciminu and in 
the hills round the Logo di Breicciano, On this he has often 
observed, in his Catdhgo Racionaio^ that the present existence 
of pumice-stone, in the tufas at Rome, is evidently at variance 
with their or^in from the Mils of Albano and Tusculum. 
These volcanoes, as Gmelin has already observed, have never pro- 
duced any punuce ; and luredo not find in them the Roman lithoi- 
dal tufa, but constantly the peperino, which is foreign to Rome. 
AcccHthng to the opposite authorities, a lithoid tufa extended 
itself from Rome, of which the Roman is only a sl^ht variety, 
to far beyond the hills o£ Cimini. It is reddish brown, or red- 
dish yellow, contains felspar, and large pieces of orange-colour- 
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ed slaggy pumice lava, which the Roman tufa only contains in 
very small fragments. It is even the universal rule, that the 
minuteness, and also the firmer cohesion of the ingredients, ge> 
aerally go together, the more we approach it on the N.W. to 
the hills of Rome, where this mass seems to terminate. 

If we have hitherto required, for the explanation of the geou 
logical phenomena presented by the (Jdest formations of Rcmie, 
and the volcanic cover which succeeds them, a distributicHi 
of the sea and land different irom the present ; yet, on the 
other hand, in the newest strata of Rome, in the^/^iTto^oft^ of 
moH and river aand^ and in the thick beds of travertvnoj we 
meet with evidence of a state of things, which, in local limita- 
tion, comes very near to the present constitution of the country. 
Xhe volcanoes of the neighbourhood were extinguished then, as 
well as now. When these strata were formed, the internal com- 
motion of the earth^s crust had already ceased, the sea h^ 
nearly retired within its present bounds, and periiaps its last 
ebbings had contributed to excavate the broad furrow of 
the principal valley, and of its lateral ones. The great baan of 
the Tiber, as well as the lesser valleys which separate the hills 
of Rome from one another, were iJso covered by these fre^- 
water formaticms ; the form^ must, therefore, have existed pre- 
vious to the production of the latter. The condition of organ- 
ized beings must have been the same as at present ; for the re- 
mains, which once lived in them, agree completely with those 
now existing on the spot ; yet the formation of the valley could 
not be quite completed, as is indicated by the extensicm of 
fresh-water formations into places which they cQuld no Icmger 
reach. The Tiber, in times previous to the historical epoch, 
must have been elevated more than 180 feet above its pre- 
sent level. The circumstances of its flow must have also been 
different in ancient times. The modem Tib^ forms nether . 
marl nor sand, for the level of ancient Rome nmtl^r covers, ncM* 
does it shew, a stone which can be ccmipared with the Traver- 
tino. The shell remains, which exist in these formations, are 
never those which thrive in its bed:; they have all been 
inmates of stagnant, or very sfow flowing waters. The river 
water must have, therefore, formerly existed in a still state to 
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a much greater extent. The stream has been once a lidce, of 
whose former existence, indeed, all observers speak, who have 
noticed this region even in a general way. 

Leopold von Buch, among others, says,^— " Every step upon 
the Roman plain plainly discovers to us traces left by this great 
lake;^ and, in another place, he shews, upon undisputed 
grounds, that it was just the quiet nature of the depoution, 
which distinguishes the ancient travertino from what is now 
departed in pipes and waier-conduits. 

Breislak has, besides, expressly shewn how the formation of 
travertino, which is still going on under our eyes in the small 
lagunes of the Solfatara, and in the Logo di Tartaro, at Ti- 
voli, only presents, upon a smaller scale, the same appearances 
which once took place in greater magnificence upon the plain of 
Bome. Yet we cannot forget, that the evidences of a more 
violent motion of the water of the river, at this period, are in 
manifest contradiction with these phenomena. They are found- 
ed on the numerous large botdders of limestone aud basaltic 
lava which are here and there met with on the travertino, at 
considerable elevations : for the modem Tiber can no longer 
roll so far down its bed such masses. Brocchi'^s observations 
have shewn, that it depositeslts large pebbles at Gavignano and 
Filacciano, 30 miles from Bome ; and from thence to its mouth 
only, the well-known yellow fine sand, from which it obtained 
from the ancients the name of Blonde : — 

^^ In mare c\xm Jlava prortimpit Tibris ai^?tui."-wOviD. Met am. ziv. 

Leopold von Buch is inclined to seek for this former higher 
elevation of the fresh waters, in the imperfect retreat of the sea ; 
and Brieslak, as well as Brocchi, follow him in this suppoidtion. 
But we neither know whether the present state of things could 
have terminated suddenly (and perhaps this quick diminishing 
of the level of the water was the cause of the rolling down of 
these fragments) ; nor do we know what change this last con- 
vulsion can have wrought in the constitution of the region. 
We must admit that we want the knowledge of many consi- 
derable circumstances in order to explain satisfactorily the nu« 
merous geolo^cal phenomena presented by Rome ; and we may 
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conclude these observations with the words once used by Leopold 
Von Buch^tbat we are very far from believing ourtdvee capable 
of raising the veil, wbich may yet long envelope these ever- 
memoniMe regions. 

NoTCp^Thif Mflpioir of Hofpvav will sppesr In « gmt work, at preieot 
in ib« prwi, pa tjke Qeolugy, Anti^uitks, &c. of Eome, hy the PrutaUn Amlias- 
9iidor at Rome, M. Bvnser. It was communicated to Pogoeitdorf for bis 
excellent Annalen, from which it has been translated from the German by a 
young friend, for this Journal — Bdit. 



On the Different Colours of the Eggs of Birds. By M. Gloger. 

Xt is a remarkable circumstance that the birds, whose nests and 
eggs are more exposed to the view of their enemies than those 
c^ other animals» lay ^gs, the colour of which is scarcely distin- 
guishable from that of surrounding objects, by which the eye of 
rapacious birds or other animals is deceived ; while the birds, 
whose eggs are of a bright colour, and consequently capable of 
attracting notice, conceal their nests in hollow trees or elsewhere, 
or leave their eggs only at night, or continue to sit upon them 
from the period of parturition. It is to be observed also, ^at 
in the species whose nest is exposed, and in which the females 
take charge of the eggs, without the males troubling themselves 
about them, these females are commonly of a different colour 
from the males, and more in harmony with the tints of sur- 
rounding objects. 

Nature, says M. Gloger, has therefore provided for the pre- 
servation of the species wliose nest is exposed to the view, by 
giving their eggs a colour incapable of revealing their presence 
at a distance, while she has been able, without inconvenience, to 
give tlie' most lively colours in those cases where the eggs are 
concealed from sight. It would have been more x^orrect to say, 
that a certain number of birds can deposite their eggs in places 
accessible to the view, because the colour which their eggs have 
renders them liable to be confounded with surrounding objects ; 
while other birds have been obliged to conceal their eggs be- 
cause the brightness of their colours would attract their enemies. 
But in whatever way it may be accounted for, the fact exists. 
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miA dm auliior, who in his mwkmr haa Uken a view of aU the 
bind* of Grermanj, bos coovmoed biisflelf of it* 

£ggs may be diMributed .into two aeripa^ acpofdjog as (heir 
colour 13 simple or nixed. The mmfifi coiouns auch as wbitt^ 
hb^9 gr^en, and yeUow, are the brigbta«t, amd conaeqpeMtly |he 
most dangerous for the eggs. 

1. Pur^ wMt^t the most treacbefiHis of all colours, occora in 
the birds which nestle in holes, as the woodpeckers, wi^aed^ 
n^krs, be^^^al^rsi kii^'s^sbers, ^pw-buntings, robins, water* 
oM^k, ^wallows and swifts. It is poly in these species that the 
eggs arie of a shining white. 

The €ggs are also white in some species which, like the hoam 
swaUpw, certain titmice, the wtes^^ &c., construct nesta, whose 
aperture is so narrow that their enemies cannot see into th^m. 

White eiggs idso occur in species which leave than only at 
ni^t, or at least very little during the day ; of which kind are 
owls and hawks. 

Lastly, this colour is met with in those which lay only one 
or two eggs, and which sit upon them immediatdy after; as 
pigeons, boobies, and petrels. 

2. The pale green or pale blue colour is found to be peculiar 
to the eggs of many spedes whidi make their nest in holes, as 
starlings, saxicolse, fly*catchers, &c. 

la the second place, this colour is common to the ^;gs of 
iHrdft whose nests are constructed with green moss^ or at least 
phK^ amoi^ grass, but always weU concealed ; for example, the 
bedge^^p^row and blue-throated warbler. 

JUistiy, green eggs are met with in several large species capa- 
ble of defending themselves against the attacks of enemies, such 
as herons. 

3. A slight green colour is observed upon the eggs <rf seve- 
ral gaJUiaaoeou« l;Mnls which lay among grass, without making a 
r^ular n^t, and which is presently concealed by the great quan^ 
tity of eggs which they lay ; as in the partridge and pheasant. , 



• The memoir, entitled " Uber die farben der Eier der Vogel von Herr C 
Gloger,*' is inserted in £rster Band, etes Stttck of the Verhandlungen der 
Geset Natur£ Freunde zu Berlin, 1829. 
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The same ocdour is ako observed in many web-footed birds, 
which cover thrir eggs when they leave them, and which are 
moreover careful to look after them; as swans, geese, ducks, 
diVers, &c. The eggs of certain large birds which nestle in the 
open air, are even of a muddy white, as is observed in vultures, 
eagles, and storks. 

Among the party-coloured eggs, there are distinguished those 
which have a white ground, and those whose ground is of some 
other colour than whate. The eggs which have a white ground 
are those of the gdden oriole, the long-tailed titmouse, the nut- 
hatch, creeper, chimney-swallow, 8z;c. Most of their eggs are 
concealed in nests that are well covered. The party-coloured 
eggs,' whose ground is not white, at least not pure white, are 
those of the lark, titlark, some wagtails and buntings ; those of 
crows, shrikes, thrushes, quails, and most of the singing Urds, 
in which the colour of the interior of the nest accords with that 
of the eggs. 



On the Chemical Nature qfJEquiseta^ or Horsetails. 

EiVEBY body knows that the Equiseta or Horsetails, which are 
rough plants covered with asperities, are much employed for po- 
lishing wood, metals. Sec, and for scouring cuKnory utensils. 
But it is probably less known that these plants are not less re- 
markable in a scientific point of view than with reference to the 
arts. Their singular structure, which completely separates them 
from all other vegetables, has given rise to interesting researches 
on the part of botanists, among which we must assign the first 
rank to those which M. Vaucher has published in his Monograph 
of the Equisetaceae. Natural philosophers have also made some 
curious observations on these plants, such as the eitamination of 
the remarkable optical properties possessed by the small crystals* 
which the microscope discovers in their dried tissue. 

It was therefore to be desired, that chemists should also ex- 
amine the equiseta, and make known to us the elements which 
enter into their ccnnposiuon. Accordingly, M. Bracounet has 
engaged in this kind of investigation ; and it is from a memoir 



Digitized by 



Google 



On ParasiHc Animals. 



101 



on this subject, which he, has puUisbed in the AnndUa de Phy- 
sique et de Chimie, Sept. 1888, that we extract the table which 
coDtains the analyses of the ashes of . some spedes of the. genus 
Equisetum. The great quantity of silica which these adies ap^ 
pear to contain, and which exceeds the half of thdr. w^gfat, is a 
remarkable fact, when we consider it in its rdatiops,. whether to 
the mechanical properties of the equiseta, or to the optical pro- 
perUes possessed by the small crystals with which their suifa^ 
is sometimes covered. The presence of sUica. in such large pro- 
pcMTdon is also in accordance with the obserration of M. Bracon* 
net, that the equisetacese grow only in very aliceous sc^s, almost 
entirely destitute of carbonate of lime. But how is this great 
quantity of silica itself dissolved, in order to be introduced into 
the tissue of the plant ? This is one of the subjects which has 
especially occupied the attention of the author. To form a cor* 
rect idea of this particular point of inquiry, it is necessary to 
read the memcnr itself. We dwM here only remark, that potash 
does not contribute, as might be expected, to produce this solu- 
tion, for the,adie8 of these vegetables present the curious, and 
perhaps unique, fact, of not posses^ng alkaline properties, or 
only in a feeble degree in some cases. 



Composition of the Ashes, 



Namw of Equiieta. 



^1 
|1 

a§ 



Bquisetum fluviatile, 
£. hjremale, . . • 
E.aryen8e9 . • . 
£.liinoBum, . . . 



23.61 
11.81 
13.84 
15.50 



12.00 

6.38 
6.60 



3.39 


&3 



2.83 
0.33 
0.37 
2.20 



2.72 
0.28 
0.22 
1.20 



1.46 
0.93 
5.61 
1.50 



0.66 


0.46 
0.3 



0.66 
0.80 

unde. 
da 



.0 
0.72 
0.30 



. On Parasitic Animals^ and on a new Gentts of thai Family. 

xjLmokgst the intestinal worms or parasitic animals, there are 
some which have at the lower surface, or at the posterior ex- 
tremity of the body, one or more cup-shaped organs, more or 
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]em Mttilar to those wM^ m« ob«erved upon the arms of poly- 
pi* or tt die post^rk^ ettttdmkty of ^e body of leeches. Some 
AttttmJtstd httve derived fhm th^ nvmhet of these orgttM the 
BMnei whkJt th^ hft¥e giv^ri to the* ^OAsAAht bttUJng th«tff i htu 
m if th^ had tok^ti th^ntt fof tnoothi^, thuy Ittve made up the 
namM firoftn fiuftieric^ titles, and the #(ttd «M^: tltus, ^. 
tomof hewMoma, pdytikma. M. Cu vier hhnsi^If^ having disco- 
vered, twettfy^seven yeat^ c^^ in the Meditentulean, a speeies of 
this faulty, Which has thf ee cups^ conformed #ith the estaUisb- 
ed ctfstom^ and nam^ it TfisMM. 

It is now Well known, that the oi'gans in question are not 
ioot^ subservient to the itnbibition of food than those of simi- 
lar fomt which the i^lypi and leeches possess. 'The animal 
employs them only for fixing itself, and, wHh a little attention, 
the true mouth is always found, which Is single, and very 
diflbtem from the cups. 

The enpressions disUma dx\dpdy$iama are thereftwe impro- 
pet" ; and the great inconveniences resulting to natural history 
from the perpetual changes in names, alone induce M. Cuvier 
to prefer them to those of hexacoiyleij and the others which M. 
de Blainville has proposed, and whidi more correctly represent 
the organization which they ought to designate. 

Be this as it may, the animal presented to the Academy by 
M. de Cuvier belongs to the group of parasites, but is infinitely 
more pcdystomatousor polycotylous than any hitherto described. 
Most of these animals are small, several of them microscopic ; 
but this is four, five, or six inches in lengths It has upwards of a 
hundred cups, and if, in naming it, the same method is adopted 
as with reference to the others, it should be called hecaiostoma^ 
or hecatocotyles. 

What adds more to the singularity of its conformation,, is the 
singularity of the abode which it has chosen, or which has been 
assigned to it by Nature. It lives in the abdominal cavity, or even 
in the substance of the flesh of the polypus, the only animal 
which surpasses it in the number of cups with which it is fur- 
nished. 

M. Cuvier remarks how favourable this circumstance is to 
the metaphysicians who amuse themselves with composing the 
intestinal worms alt of a piece with the elements furnished by 
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the btdy of the animals which they inhabit. Here we have 
the body of a polypud, which Iom for its panudte a wom, so^ 
like the arm of a pdypui», that the illmicm cannot be greater. 
Of the two poIy{M wbkh he produced before^the Academy^ th^^ 
was one in which the hexaeotgleB was attached t<> one of the arms^ 
which it had even nearly destroyed, and which it seems m stidi 
a d^ree to replace, that at ^reA &«gbt it imght be taken for the 
arm itself. " Let it be judged,'* said M. Cuvkr, ^ how many 
theories might be founded on s«icfa an extfaordinary resem- 
blance. Never has the imaginatic^ft been exercised on so cur^s 
a subject. As to myself, who have long adhered to the eKpotttion 
c^ po»tt¥e facts, I shall at present confine mysdf to making 
known, as accurately as possiMe, the exterior and intaior of out 
ammais.^ 

Natural History owes the discovery of this worm to die at- 
tention of M. Lflurillard, keeper of the AnatJomical Galleries of 
the Museum of Natural Hi^my, who having been sent to Nice 
to delect the fishes of the Mediterranean, at the same time em 
gaged in examining and colkcting all the other productions of 
that sea, so rich and as yet so Uttle known. 

He found this worm on the (Mapus gramdaiui of M. La- 
mardc. Neither the Octopus vulgatis, nor the Eledone, nor any 
other cephalopodous animal, was observed by him to funnsh 
smy, idthodgh he carefuily examined them for that purpose ; so 
diat the Hecatocotyles would seem to be peculiar to the Octopus 
granalatus. 

Of five indtviduals which fell into the hands of M. Laurillard, 
^ere were three in the cavity of a single octopus, with the 
head attached to some part of its interior, and the tail stretching 
into the abdomimd sac, but without penetrating into the perito- 
neum. A fourth was found in another octopus, but in a rimilm* 
portion. The fifth alone was attached, as we have said, 
to an arm of the octopus, and had transformed itself into a 
kind of bag into which it had introduced its head, the rest 
of its body remaining free at the exterior. The hecatocotyles 
is, therefore, properly speaking, but a semi-intestinal, or ra- 
ther a semi-external parasite, like the polystomse and trysto- 
mse, and like the lerneae and chandracanthi. It is easily detached 
from the animal on which it lives, and immediately swims about 
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in the water, w climbs upon any sdid surface that may present 
itself without seeming to suffer much frcnn.llie change of por- 
tion. It fastens itself strongly, by means of cups, to the fingers 
or to any other body, imitating in this also the octopus its patron, 
this being the most appropriate term for the animal which a 
parasite devours. 

Hiere M* Cuvier gave an anatomical description of the ani- 
mal. Its form is elongated, and somewhat prismatic, the dorsal 
surface being rounded, and the inferior surface flat. Its ordi- 
nary length is four or five indies. It is thicker, and especially 
higher, at its fore part, where its breadth is from four to five 
lines, and its h^ght ^x or seven. Both dimensions diminish to- 
wards the posterior part, and especially the he^bt, which is 
there reduced to less than a line, while the breadth is still two 
lines. The anterior extremity is obtuse. The cups are placed 
at the inferior surface. Fifty»two pairs were counted. M. 
Cuvier th^n described the stomach, intestines, and alimentary 
oiifice, which latter appears to be single. He then passed to the. 
very remarkable apparatus whidi he supposes to belong to its 
generative faculty. This organ, the uses of which still remain 
to be determined in a precise manner, will afford a curious 
subject of investigation to the naturalists who may have an op- 
portunity of observing the animal in its living state. 

" Such," said M. Cuvier in conclu<^g, " are the observa- 
tions which I have made on this truly extraordinary animal. 
I doubt not that the attention of the naturalists who inhabit 
the shores of the Mediterranean having been once excited by 
this first notice respecting so remarkable a creature, will soon 
complete its history, whether, by supplying what is wanting in 
my memoir, or by rectifying the errors into which I may have 
fallen." 
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On the Andmt Forests qf ScoOand. By P. F. Tytlsr, Esq. 

F.K.S. V.A.8. &C. 

Tf £ must be careful not to permit the ideas which are derived 
from the condition of Scotland in the present day, to influence 
our omduaons as to its appearance in the .rude ^nd early ages 
of its history. No two pictures could be more disamilar than 
Scotland in the thirteenth and fourteenth, and Scotland in the » 
nineteenth century. The mountains, indeed, and the rivers, are 
stem sod indomitaUe features of nature, upon which the hand 
€t man can introduce but feeble alterations ; yet, with this ex- 
cqition, every thing was different. The face of the country was 
covered by immense forests chiefly of oak, in the midst of which, 
upon the predjMtous banks of rivers, or on rocks which formed 
a natural fortification, and were deemed impregnable by the mi- 
litaiy art of that pariod, were placed the castles of the feudal 
barons. One prindpal source of the wealth of the proprietors of 
these extensive forests consisted in the noble timber which they 
contained, and the deer and other animals of the chase with 
which they abounded. When Edward I. subdued and overran 
the country, we find him in the constant practice of repaying the 
services of those who submitted to his authority, by presents of 
80 many stags and oaks from the forests which he found in pos- 
session of the crown. Thus, on the 18th of August, 1^1, the 
king directed the keeper of the Forest of Selkirk to deliver thirty 
sti^ to the Archlnshop of St Andrews, twenty stags and sixty 
oaks to the Bishop of Glasgow, ten to the High Steward, and 
MX to Brother Brian, Preceptor of the Order of Knights Tem- 
plars in Scotland.* 

* These curious details, illustrative of the former extent of the Forests 
of Scotland, are extracted from volume ii- of a History of Scotland, by Pat- 
rick Fraser Tytler, Esq., F.R.S. and F.A.S. ; a work distinguished by those 
qualities which ought to characterize legitimate and patriotic history. No 
one, indeed, who takes an interest in the glorious deeds of arms, and striking 
displays of mental energy exhibited by our ancestors, and who delight in 
tracing the gradual advancement of Scotland from its comparatively rude and 
simple state, to its more refined although less energetic condition, but will 
peruse the volumes of this work with feelings of unmixed pleasure, and ex* 
press the hope that the author may finish the plan he has sketched out 
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To mark the names, oi* define the exact limits of these huge 
woods, is now impossible; yet, from the public records, (chiefly 
theRoiuIi Seotia^, lately printed at the expense of Ck)verninenl), 
and the incidental notices of aulhentie Mstorians, a few scattered 
facts may be collected. 

Id the north, we find the Fovvstof Spey, extcncKi^ along the 
banks of that migestic river ; the foresu of Aloete^ mod of Tar^ 
naway, of Awne, Kilblene, Langtnorgan, and of El^ii, Forres, 
Lochindorb^ and InTemess* The extensive county of Aberdeen 
appears to have been covered with wood. We meet there with 
the forests oi Eintore, of Cardenacho, Drum or Drome, Stodcet, 
KiUanal, Sanquhar, TuUooh, Gasgow^ Darrus, Coliyn, and 
what is called the New Forest of Innerpefier. In Banff was the 
forest of Boyne ; in Kincardine and Forfar the forests of Alyth, 
Drymie, and Plater; in Fife, those of Canknie and Uwetb; 
in Ayrshire, the foi*est of Senecastre ; in the Lowhmds^ those of 
Drumseich near Edinburgh, of Jedburgh, and SeHcirk, Cot^ 
tenshope, Makksley, Ettrick, and Peebles; of Dolar, Tra^ 
quhair, and Melrose. 

The counties of Stilling and CIiMskmannan cootained extennve 
royal forests, in whtcb^ by a grant from David L the nMwka of 
Holyrood had the right of cutting wood for building and other 
purposes, and c^ pasture for thar swina In the reign of tile 
same king, a forest covered the district between the Leader and 
the Gala ; and in Pertfishire, occupied the lands b^ween Scone 
and Car^l. Immense tracts which, in the present day, are 
stretched out into an interminable extent of paked and desolate 
moor, or occupied by endless miles of barren peat hags^ weK, 
in those early ages, covered by noUe forests of oak, ash» beecb, 
and other hard timber.* Huge knotted trunks of black oak, tfae 

* Ash and Beech have indeed a place in the Flora Scotica of L^htfoot and 
of Uodcer, and thej have long onuimented our ^* woods and plantatioDS.** But 
there is great reason to doubt their being truly indigenous to thiscouatrj, or 
having formed any part of the ancient forests. No traces of them occur in 
our peat-mosses ; yet ash-keys and beech-mast would in aU probability have 
proved as indestructible as ba^el-nuts or fir-cones^ which are abundant in 
many peat-mosses. Besides the oak, whidi seems greatly to have prevailed, 
the ancient forests probably consisted chiefly of Fir, meaning the Pinus syl- 
vestris or Scots^fir ; Birk or birch ; Hazel ; Wych £haci, or broad-leaved, not 
the smooth wych-ehn of England ; Roan-tree or mountain-ash $ Yew ; AUer 
or alder ; and Saugh, as i\\Q sallow is here called.— £j>it. 

1 
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remains of these primitive woods, have been and are still discov- 
ered, buried deep under the surface, in almost every moor in 
Scotland. Such, indeed, wad, at an early period, the extent 
aad imparvious nature of ihcK woodt4 that the EngliA^ in thdr 
invanons, endeatour«d to deer the country by fire and by the 
batcjket } and Knighton relates^ tliat hi an expedition of the Duke 
of Laneatter imo thi> country, in the neign of Richard the Se* 
oodd, thte prinoe, having recourse to th^se methods, employed 
hi the work of dcstrucuon so ^ast a multitude, that the strtyke 
of eighty thousand hatchets might be heard resounding through 
the forests, i^bilst the fire was blazing and consuming them at 
the same moment So utterly erroneous is the opinion of one of 
those conjectural historians, who pronounces that there is little 
reason to think that in any age, of which an accurate remem- 
brance is pres^ved, this kingdom was ever more woody than it 
isnoWi 

In the fouiteenth century, however, many districts in the 
midst of these forests had been cleared of the wood, and brought 
under cultivation. Thns, in the Forest of Plater, in the county 
of For&r, David the Second, in 1366, made a grant of four ox- 
gangs of araUe land for a reddendo of a pmr of white gloves, 
or two (diver pentfies, to Murdoch del Rhynd. In the some 
forest, the monks 6t Restennet, at the death of Alexander the 
Third, enjoy^ the tenth of the hay made in its meadows ; and 
in 1362, the king permitted John Hay of Tullyboll, to brii^ 
into ciukivation, and appropriate the whde district lying between 
the river Spey and the burn of Tynot, in the Forest of Awne. 
From these facts it may be inferred,'that the same process of clears 
ing away the wood, and reducing lai^e districts of the forests into 
fields and meadow lands, had been generally pursued throughout 
the country. It was a work, in some measure, both of peril and 
necessity ; for savage animals abounded as much in Scotland as 
in the other uncleared and wooded regions of northern Europe ; 
and the bear, the wolf, the wild boar, and the bison, to the hus- 
bandmen and cultivators of those rude ages, must have been 
enemies of a very destructive and formidable nature.* 

* Tbe Brown Bear (tfrsus arctos) appears to have been extirpated in the 
12th or iSth centuries. The Wolf existed till towards the close of the ITth 
century, there being on record an authentic account of the killing of one in 
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Sait Wells and Springs of InjUufnmahle Gas in China. 

Xhe following details which appear deserving of the atten- 
tion of naturalists, have been printed in No. 16 of the Awnaks 
de T Association de la PropagaiUm de la Foi, a periodical work, 
containing the letters of the Bishops and Missionaries of the 
missions to the two worlds, and which forms a continuation to the 
Lettres edifioMes. M. Drufesse, bishop of Tabraca, who died 
in the exercise of his apostolic functions, had said a few words 
respecting the salt s[Hings; but the subject is treated mudi 
more at length in the number menticHied above, by M. Imbert. 
The geographical position of the country in which these wells 
occur, is determined in an accurate manner by M. Klaproth, 
whose authority gives additional credibility to the account of 
the missionaries. We shall content ourselves with giving the 
facts, without following the opinions or adopting the terms of 
the author. 

The greatest number of salt wells and springs of inflammable 
gas, of which we here speak, occur, according to M. Klaproth, 
in the districts of Young-Hian and Wei-yuan-Hian, in the de- 
partment of Kia-Ting-Fou, in the Chinese province of Szu-Tch- 
houan on the borders of Thibet. There are several other wells 
of the same nature in the other districts of this department, and 
in the other neighbouring districts ntuated to the east ctf the 
great chain of mountains, covered with perpetual snow, which 
traverses the eastern part of Szu-Tchhouan tvom south to 
north. 

According to the report of M. Imbert, there are in the vici- 
nity of the town of Ou-Thouang-Ehiao, several thousands of 

1680* The Boar, the origin of our common pig, occasionally occurred in a 
wild state till about the same period. According to Dr Fleming (^ British 
Animals** in loco\ the skulls and horns of the Ox tribe found in our peat- 
mosses and marl-pits, are chiefly those of an animal closely allied to the B>os 
Taurus (the stock from which our present black cattle have sprung), and not 
of the Bison; but the remains of the European bison (B. Urus) have repeat- 
edly been found in England, and the probability certainly is, that it was also 
an inhabitant of Scotland. It may be added, that the Beaver was formerly a 
denizen of the wooded margins of our lochs, but has disappeared with the an- 
cient forests. — Edit* 
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these salt wells in a space of ten leagues by five.* Every per- 
son who is t(derably rich, takes a few associates with him, and 
digs one or more wells. The expense of digging a well is from 
seven to eight thousand francs. These wells are commonly 
from fifteen to eighteen hundred French feet in depth, while 
they are only five or at the most six inches in diameter. They 
are almost always bored in the solid rock. 

The process employed by the Chinese, in forming them, al- 
though very simple, is not described by M. Imbert so clearly as 
might be wished ; it will be understood, however, on reading 
what follows. This people accomplish the most difficult un- 
dertakings with time and patience. There is sunk vertically 
into the bed of earth, which is commonly met with at the sur- 
face, a wooden jnpe crowned with a hewn stone, perforated with 
a hole, which, like the pipe, has the same diameter as it is in- 
tended to give the well, that is, five or six inches. In this tube 
there is made to work a steel head of three or four hundred 
pounds weight. This steel head, the author says, is notched at 
the end, and is a little concave above and round beneath. A 
workman, by leaping upon the extremity of a balance or lever, 
the other extremity of which is attached to the steel head, lifts 
it to the height of two feet, and lets it fall again by its own 
weight. Some pails of water are thrown in from time to time, 
to assist the trituration of the substances. The spur or steel 
head is suspended by a good corde de roHn^ of the diameter of 
the finger^ but as strong as a cord of gut. A triangular piece 
of wood is attached to the cord, and each time that the lever 
nuses the cord, a second wcn*kman seated near the tube, makes 
the triangle perform a half revolution, that the steel head may 
fail in a different direction. At noon, the second workman as- 
cends upon the lever to take the place of his companion. At 

• According to M. Klaproth, the town of Ou-Thouang-Kiao, is four 
leagues to the east of the city of Tang-Kian, at the foot of the great moun- 
tain of Ou-Lhoung-Chan, which covers the whole country situated between 
Uie rivers Foung-EJii and Fou-kia-Ho. The following are the geographical 
{lositions of the places mentioned above :-* 

Kia-Tin-Fou, ... lOl* 28' 45" L. E — 29** 27' 26" L. N. 
Young-Hian, ... 112 7 -29 33 

Ou-Thoung-Khiao, . 112 11 —29 33 

Wei-Yuan-Hian, . . 112 \% —29 38 
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mght two other men takes their ^pliu^e. When three bebes have 
been bored, the steel bead is withdrawo, bj means of a pulley, 
with all the substances with which its ufqier concavity is loaded. 
By this mode of boring, there are obtained wells which are per* 
fectly vertjcal, and whose lower surface is highly polished. Beds, 
of sand, coal, &c, are frequently met with> The (Operation then 
becomes more difficult, and is sometimes entirdy frustrated, for 
these substances no longer offering an equal resistance, it hap- 
pens that the well loses it verticality, but these cases are of rare 
oocurrenoe. At other times the iron ring which bears the sted 
head breaks. When this accident happens at a certain depths 
the Chinese know no other means <tf remedying it than ta em* 
ploy a second steel liead to break the first, an operaiion which 
may take several months. When the Bock is good, an advance 
of nearly two feet is made in twenty..fevr hours; so that it takes 
about three years to dig a well. 

The apparatus for drawing the wrater 16 equally simple with 
that which is employed for boring. A bamboo tube, twentg^ 
four feet long, at the end of which is a valve, is let down into 
the welL When it has reached the feottom, a workman pulls 
at the eoffd vineh fiustams it, giving it strong jerka s each jerk 
opens the valve, and fiBe the tube with water. It is then drawn 
out by means cf a kind of vertical capstan, or large windle, 
fifteen or sixteen fieet in diameter, which is put in motion fay 
two, three, or foin* buffidoes or oxen, and tipon which the cord 
is rolled up. 

The water of these wells yiekls by evaporation a fifUi, and 
sometimes a fourth of salt* This salt is very eharp, mad con^ 
tains much m^eJ^ For diatilladon thene are employed kyrge ciu9t 
iron dstaiM, five feet in diameter by only four inehes in depth. 
The metal is at least an ineh thick, and at most three. The 
mass of salt, which has the form of the cistern, weighs upwards 
of two hundred pounds, and is very hard. It is broken into 
three or four pieces, to be disposed of in eommerce. 

Now, what is very extraordinary is, that tliese saline wells are 
frequently at the same time wells of inflammable gas. If, ac- 
cording to M. Iml)ert, a torch be presented to the orifice of a 

* We suspect there is here a mistake, nitre being a compound foreign to 
salt springs. 
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well when the tube full of water is near coming upi it inflames, 
and produces a jeC of fire trom tw^ty to thirty feet high) which 
may aet fire to the shed of the well This sometimes bap* 
pens tbrou^ the imprudence or malice of a workman. Tb^ne 
ape some of these wells from whidh no salt is taken, but which 
fumtsh enough of inflammable gas to c^ury on the distillation of 
the salt water obtained from other welb in the neighbourhood* 
Thus, near Thsee-Lieou-Tsing, * thane are four wells in a yal<- 
ley, which at first yidded water, but are dried up twelve years 
ago. The peo{de then dug, in order to find water, to the depth 
of more than 0QOO feet, but in vain. There was seen to issue 
a oohuBB of inflammable air, charged with blackish particlef, 
which condnued to make itn escape with a noise diat was heard 
to a great distance^ Oyer the orifioeof two of these wells there ^ 
was built a ooyer Ki hewn stone, sin feet high, to prevent the 
iqpiMivMidi of fire. This misfortune bafyened not long ago» The 
fire communicated itself immedbitely ta the interior, aiid deto- 
nation took place, whidi shook the ground like an earthquake. 
It was attempted to extinguish the fire by throwing upon the 
orifice, mud, stones, or water^ in small quantity, means which 
commonly succeed when the column of inflammable air is not 
great ; but diis method proved unsuccessful, and the flame con- 
tinued undl there was led to a height which overlooked the wdl 
a quantity of water, sufficient to Ibrm a small lake there, which, 
on being suddenly opened, was poured into the well. The ex- 
pense attending this operation amounted to 30,000 francs, which, 
in China, is a great sum. 

As we have said, these springs of inflammable air are em*- 
ployed for heating and lighting all the salt works in the neigh- 
bourhood. Bamboo pipes carry the gas from the spring to the 
place where it is intended to be consumed. These tubes are 
terminated by a tube of pipe-clay, to prevent their being burnt. 
A single well heats more than three hundred kettles. The fire 
thus obtained is exceedingly brisk, and the cauldrons are ren- 
dered useless in a few months. Other bamboos conduct the gas 
intended for lighting the streets and the great rooms or kitchens. 
Thus, Nature presents, in tliis place, a complete establishment of 
light The whole of the gas cannot be employed. The 



^ According to M. Kl^motb, the town of Thaee-Lieou-Tsing. or of the 
well wMt^ runt ittelf^ is about a league below the place. 
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excess is conducted beyond the limits of the salt-work, and theie 
forms three chimneys or columns of flame. The surface of the 
court is exceedingly hot, and bums beneath the feet. Even in 
January the workmen are half naked, having only a small pair 
of drawers to cover them. In winter, the pocM* people, in order 
to warm themselves, dig the sand to the depth of a foot. Widi 
a little straw, they set fire to the hollow thus formed, and sitting 
round it, warm themselves as long as they are so inclined. They 
then fill up the hcJlow with sand, and the fire goes out. 

The singular circumstance of saline water and inflammable 
gas occurring together in the districts of Young Hian and Wm- 
Yuan-Hian can only be accounted for by the alternation of salt 
beds and beds of coal. In fact, the latter are often met with 
in boring the salt wells. Some coal mines are worked in this 
country. They contain much gas, and lamps cannot be burnt 
in them.. The miners obtain an imperfect light from saw-dust 
and renn, which bum without flame, and are not eanly extin^ 
guished. In boring the salt wells, a bituminous oil (naphtha, 
no doubt) is met with, which bums in water. Four or five 
hundred pounds of it are collected daily. It is used for light- 
ing the hall in which the wells and salt-pans are. 

The salt-wells and coal-mines employ an immense number of 
the inhabitants ; and some rich individuals have so many as a 
hundred wells in their possession. 

BM. Universelle. 

Remarks on the Ancient Flora of the Earth, 

BaoNGNi art's description of the plants of a former world, and 
account of the distribution of their principal forms in the dif- 
ferent strata of the earth, is undoubtedly one of the most im- 
portant contributions which geology has lately received. By 
means of it, we are, for the first time, able distinctly to view all 
the information connected with this important object. We are 
thereby made acquainted with the simplest elements of the dif- 
ferent floras, from the earliest to the present time. Indeed, the 
law of the progressive development of the classes of plants, 
and of a gradual perfection of their organization from the re- 
motest periods till the latest geological epoch, is proved by 
this investigation in as striking and evident a manner as has 
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been done anuHig the inocmiparably more numerous tribes €i 
the animal kingdom belon^g to a former age. 

In consequence of the nature of the subject, investigations of 
this kind necessarily conost of two parts essentially different from. 
each other, and the comprehensive knowledge they require is sd- 
dom found united in the same individual. For it is required not 
only to reconstruct the whole of an organic body bam the 
imperfect remainss that are preserved, and hence to draw a 
condusion as to the fiEunily or spedes in which it may bedassed,-— 
but it is equally necessary to determine the natiure and the age 
of the rock formations in which these organic remains are found. 

Further, the first part of the investigation referred to, which 
bebi^ entirdy to the province of Natural History, b incom- 
parably more difficult to be devdoped from the remains of vc^pe- 
table bodies than from those of the animal kingdom ; for the 
essential characteristics of the latter are more numerous, and 
much less liable to complete destruction. The zeal with which 
our cc^empco^ries have pursued this object, has greatly contri- 
buted to remove many of the difficulties ; and, independently of 
the first attempts, particularly those of Schlothdm and Count 
Sternberg, no one has devoted himself to these pursuits with 
greater sagadty and success than Bnmgniart. The natural 
histcMry of fosdl plants, in almost all its parts, has been com- 
pletely changed by this eminent naturalist, and in a wonderfully 
short time. Though we are anxious to make our sincere ac* 
knowledgments of the great value of the descriptive part of his 
Natural History of the V^etableEingd<»n,weare, notwithstand-r 
ing, oUiged to put forth some objections to the purely geological 
part of M. Brongniart*s work, which occurred to us in the course 
of reading his introductory treatise.* 

After the character of the Floras into which the vegetation 
(^afcnrmer age may be divided, M. Brongniart distinguishes 
four different periods, and he determines them geognostieally 
in a dmilar though mudi more accurate manner, than had 
fonnerly been attempted by Count Sternberg. (Fasdc. iv. 
p. 82.) According to him, the first period comprehends the 

* In the Edinburgii New Philosophical Jounu^ vol. Ti there is a transla- 
tion of Brongniart's Memoir "^on the Vegetation of the Berth at diffinent 
periods.*' 

OCTOBER— -PSCBKBSB 18S9. H 
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^ansUien rocks md the coalJbrwiaiUm ; the secoad is eonfined 
to the formation of the variegated sandstone^ the third con- 
taiBft all the strata (^^bafi^, to the lowest members of the chalk 
ftNrmatioD, and the fourth comprehend all the formations foand 
abofve the chalk. Though the details given by M. Brot^iart 
seem so far to farour this distribution, we cannot help remarking, 
that it eaanot be adopted in % purely geognostical sense, and that 
we, at first idgfat at least, can recognise only the first and lart 
periods as independent formations. The author himself, indeed, 
nuikes the same remark, when be states that the seccynd and 
third of these difier^it periods do not very closdy correspond 
with the divisions which the most of geolo^sts recdve as sepa- 
rate groups of formations. It iq^pears to us, also, as if he had 
not sufficiently epnndered that the distinctions adopted by him- 
self are founded only on the local relations <^ the rock forma^ 
tions, and cannot consequendy possess a general damcter. We 
cannot, indeed, with propriety, consider the separation at the 
first and second periods by the fmnalions of the old red sand^ 
sioHe and the fiiognesiaf^ Umestone or xechsiein as by any 
means generally prevalent ; fer it is at pesent uniiveilNdy ac- 
knowledged, that though, ina greait part of Gremumy and Ei^- 
land, such a separation may take place, either in both formatioiis, 
or in one of th^n, nevertbdiess, in other extensiiFV distrkte^ no 
difference can be pcnnted out between cdd red sandstone, and 
the superfanposed new red sandstone. We are hence obl^ed lo 
consider both rock formations as nodiing else dMD the under 
and upper strata of one and the sane formation in which 
the formation of magnecaan UmesUme or zechstein but ooca- 
sbnally makes its appearance as a subordinate bed, and that 
always of small extent. Our author GatMoC posnbly be igno* 
rant that this view is very strikingly exemplified in the rocks 
of France. In no part of that country has a bed of little- 
stone been found, which coidd, with any probabiKty, be oom- 
pared with the magnesian limestone or aechstein. This is also 
known to be the case in the south of G!ermany, and, as far as our 
observation extends, aimng the Alps also^ where, ncvertbdess^ 
the coi^uncUon of red sandstone with qwarts porphyry is kno<wu 
to be nothing uncommoii. In the mrtbcm fnrts of the Briteh 
islands, in which strata so like copper-slate or Jcupferschiefer 
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were lately distoVtfed, the divisien of the gM red sandstone and 
the viM-l^nted saaMlstoue is but v^ imperteet 

Tim remark is of stiU ^eater coiis6(|ueiioe, when applied to 
^ distinction of the second and third periods^ accenting to our 
aHtbor^a division. In these we observe the variegated ecoideione 
sefMimtJed tram thft k0uper by the shellMme^fcne {mueehetkaiBc) 
fermadon. It is kliown, however, that th^e are extensive dis^ 
tricta in which no traces of tfaas rock, tb^ rfieU-limestodey which 
separates Uie two fonnataonsy are to be foiind^ and in whidi Uie 
fcMoation of variegated sandstone and the keuper formation are 
necessarily blended into a nngle mass. This is the case, for in« 
stance, in the extensive and impurtant f(t>rmaition of red fnarl in 
Efl^and^ which unquestiotiably bek>ngs to both formatioils. It 
fonaeqpently appear^ to be very difficulty aimdst tins simple rock 
fematioD, to paropose a sepiurationof such importance as the ap* 
peacinoe of two perfect^ new creations of oi'ganic beings seems 
to re^uirei 

Independent of the striking want cX agreement kndwn to 
exist in the ^vision of rook fonnationst^ acoemling as they are 
<&ti]ftgudahed, either by the principles of superposition, or ac^ 
ooiding lo the distribution of orgatiic bodies, we woidd nevei^.- 
theleas have attributed no importance to these objections t^nst 
the method of M« Brongniart We are further oUiged, bow* 
evef , to start various doubts as to the accuracy ot some other 
views presenrt^ by M. Btdngniart, and closely connected with 
thcr pfwdplea rdcnried to. 

Aftef the description wliidi M. Broi^rniart gives us of those 

ffslarionn in which the Flotas of the. different formations stand to 

oae anotber, be proceeds to say, that he is^ inclined to think tbat 

the succes^Ve creations of plants are distinguished by a sudden 

change in ^ essential characteristics of v^^etation. This opi« 

miaD of our author appears to have been formed, as if the inteir^ 

yAt between the ceasing of an cid flora, and the commenoemeilt 

of ft new one, had been fitted up by ail oterfiowing of tbe o«^ai^.. 

He faaa therefore attenfited to prc^e, either that n6r orgamd rie- 

mains occurred, or if any, only those of marine ptaats are ftiand 

in die sln^a wtudi separaite the m e mb er s of the four Avisions 

dready aSuded to. This opinioir, however, we are not incfined 

to admit as equaHy eonoknive. 

\ h2 
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He sets out by afBrming, that no remains of plants have been 
observed in the old red sandstone {rothiiegende,) We would, 
however, request our author to compare only one of the numer- 
ous memoirs which treat of this rock formation, to convince 
himself that this opinion of his is inaccurate. The works of 
Charpentier, Freisleben, Schlotheim, Hoff, be, abound in in- 
formation regarding the local situation of the plants of a for- 
mer world, met with in the undoubted formation of old red 
sandstone^ or rothliegende. In the classical work of Alex, v.' 
Humboldt, (Essai sur le Gisem. p. 214), we find the remark, 
that the whole formation of the red sandstone {gres rouge), is 
generally characterised by the absence of fossil shells, but that in 
both hemispheres it abounds in txunks of fosml trees and other 
debris of the monocotyledones. (V. Rel. Hist, t x. p. 278.) I 
myself have had frequent opportunities of admiring the great 
number of petrified trunks of trees found in the quarries at Kyff» 
haiiser in Thuringia, in the midst of old red sandstone, some of 
them three feet thick, and from twenty to thirty feet long. 'They 
are exactly the same with those which are not uncommon in the 
whole extent of the old red sandstone throughout the district of 
Mansfield, and also in the Thuringerwald ; and occasional exam^ 
pies of them, from their upright portion, seem to prove that they 
grew immediately in the place where they are at present buried. 
From the previoudy mentioned works (particularly from those 
of Freisleben, Eiipfersch, vol. iv. p. 172,) it is sufficiently known 
that a great part of the coal formations in the north of Grer- 
many, particulariy those of Manebach at Ilmenau, of Wetten, 
of Opperode, Ilfeid, &c., which have become so famous as depo- 
sitories of vegetable remains, are found as subordinate beds in 
the midst of old red sandstone, or rothliegende. The truth of 
this assertion I have had an opportunity of provmg in various 
places. From the uppermost strata of old red sandstone, roth-^ 
tiegende itself^ which some refer to the formation of zechstein, 
(S. Freisl. 1. c. iii, p. 288,) we have recently recrived intell^nce 
of the abundimt appearance of a plant which is evidently a fresh- 
water production. (Leonh. Taschenbuch. xxii. I. p. 253.) 

M. Brongniart further maintains, that, hitherto, nothing but 
marine plants has been found in the formation of magnesiaii 
limestone or xechstein ; and this opinion seems probable, when 
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we reflect that the very r numerous animal remains of this for- 
matioa have, for the mostpart, been iidiabitants of the ocean. 
Fhxn the accurate discriimnation of M. Brongniart, we have 
lately learned to recognise from five to six kinds of ./V<amfey, 
whidi are.fouod in the copperalate or kugferschi^r,(a manber 
of the mi^inesian limestone) of Mansfeld, and in the forest of 
l%urii^ia. It is neverthdess highly probable, that at the 
time when this remarkable intermediate stratum was formed, 
there wer^, parts of the dry land rinng above the level of the 
ocean. We at JeastTfind sufficient proofs of land plants occur, 
ring along with those just mentioned, in zechstein and kupfer- 
sckiefer, > For if, upon closer investigation, those plants called 
Lycopodium by Schlotheim (Leonh. Taschenbucb^ vii. p. 55,) 
and the Lycopodiol. funiculatus of Ihnenau (Petrefsctenk, p. 
415 ; Lycop. taxifolius, Stemb. Fasc. iv. p. 8), are proved to 
be nothing else than sea-algae; and if the remark made by 
Count Sternberg (Fasc. iv. pp. 40, 44), that Bruckmannia 
tuberculata, Pecoptoris obtusa, and AleAopteris vulgatior^ are 
found in hupferschiefery may have been caused by imperfect 
information r^arding their local situation ; yet Freisleben 
(Kupfersch. Geb. iii. p. 18S), Very distinctly describes the im- 
presaon of an articulated calamitei or similar plant, in the hup^ 
firechiefer of the county of Mansfeld. Single pieces of coal, in 
which the fibrous texture of wood is preserved, are ndther in 
Mansfeld nor in the forests of Thuringia of rare occurrence. 
But the woods, having the Dicotyledonous structure, and so 
abundant at Frankenberg in Hesse, are above all things .con- 
vincing. 31ore than twenty years ago they were described and 
delineated by Ullman (Mineralogberg, and Hiittaninanische 
Beobachtungen, 1803, p. 80, tab. i) ; and recently by Bonn 
(Leonh. Taschenbuch, 18S8, p. 509), they were with great 
probability considered as a kind of cjpress. Impressions of ferns 
are also frequently found along with these woods. The latest 
observations entitle us to reckon the formation of Frankenberg 
ridi in mineral treasures to the zechstein or kupferschiefer, I 
may here be further permitted to state, that Mr Sedgwick found 
in the marl-slate of East Thickley in Durham, impressions of 
two w three species of ferns, some of which perfectly correspond 
with those of the copper-slate, Jcupferschiefer of Mansfeld;, and 
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appear in correspondkig strata^ which leaves no doubt of tto 
ideBtkj of this foiiMlim with that of the xwcftjMn fiovmalioii in 
Grermaiiy. (Philoi. Mag. et Ann. of Pldloe. v6L m. p. MS.) 
If, after the evideiice here adduced, we maj be permiltod to as^ 
siHiie Ihi^ there is no ?evy dedded diettnodon between the first 
and second of M. Bpeiigniait*6 periods of the vege(«tion of a 
former age, die same i)iay, very probaUy, be the case widi the 
following periods. According to him, the second and third pe- 
riods are separated by the totmitkm of sfM lime$Ufmae fnusdM^ 
kdOs. The circumstance, however, that, in this Kmestbne, in a 
greeA part of Germany, there is a partieii|ar coal formation, ac- 
eonqnaniisd by vsroains of land phuits (Lettenkdile' of Vcogt). 
cannot be here brought forward, fer late observations havn 
provsed, tfiat tbi^ ooal fennation belongs to die fceupirj not to 
the shell limestone. Henoe, on mferaice to the di:riskin of the 
seeond and third periods, we can only infer, that the formntieii 
of the diell Mmeston^, or musdielkalk, does not belong to the 
class of rooks universally distributed, and that. it. may ofieo 
happen that we find the strata of keuper that oontmn phmts, as 
well as those of the yariiegi^ed sandstone, to be nothing else 
than upper and under beds of one and the sanie formation, in 
eonfbrmable stratification. But, lastly, we must dissent from 
M. Brongniart^s opinidn in regard to what he considers the up- 
per boundary of the third period, that only marine plants are 
found in the chidk formation. (Ann.des. Sc. n. 4. p. SIT. Hist. 
des. Veget. Foss. libr. ii. p. 85. note, &c.) 

Indeed it is known, that generally in the formation c^ true 
ehalk, and in that of chalk-marl and greensand (qyaikr^and* 
stein) belonging to it, vegetable remains are seldom found, m 
comparison with the immense accumulation of petrified animal 
remains which characterise it. According to the most accurate 
statements, as ipany of these plants appear to belong to the 
land as to the sea. If we next, in reference to the ol^alk of £ng. 
land, compare the multitude of observations contained in die 
transactions of the Geological Society of London, we find, first, 
deserved in the chalk of Cambridge ntor Cherry Hinton, by W. 
Hailstone (G. Tr. iii. S50), coniferous fruits and branehes with 
leaves, which the author is inclined to reckon in the family of the 
Coniferce. They had been previously described by Parkinson, 
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in kb wmk on Orga&ic Hfimainft. W. Phillips ako menticNis, 
is the mail bekoging to the diilk£MriiuiAioD €i Fdkestooe, (O. 
Tr. voL' i. {^ 49) 50), wpod-ood, still possessisg the fibrous tex*- 
tareof iPoodasmnappenttDoebyiiomeaiisunoommoD^ andl)^ 
hi Beehe finuul, in ihe wdl-defined greensand near Lyme Begis^ 
on tfae oottt of Dorsetflfaare, inqiresnons o£ fems» Gideon Maii<^ 
tdl siaa, has alnady nieitfkxMd, as occurring in the chalk x£ 
Sussex, at Hieunaey, at Lewes, and at Bri^toH, die stems with 
reaudns of ieafcs aad di^anet ooaes, which he oompares with the 
fruit of the Phuu Laruf. (Geology of Sussex, p. 108, tab. ix.) 
Count Sternberg has more recently referred these parts to aa 
undetenmned spedes oi the gemjs Comtesy and in every nstanoe 
they seem to have been originally hmd fdants. 

We find these afqsearances more abundant in the strata be* 
longing to the chalk* £Drmation of Greivumy. The gveaisand 
(^juaigr-mmigtm^ and the/jianarihift of SoKcmy and Bohemia, 
die complete identity of which with the strata of greemand 
and crai U^eauy we may oonsider proven, afford numerous e]^ 
amjdes ^ them. That we may not be detained by unsatisfactory 
lefermoes, we will adduce the observatimis made by Count* 
Stemiberg. . He describes and %ures, as oocumng in the flan^ 
erkdOe of the lordship of Sdimetschna in Bohemia, a species of 
the GaUmg Thukes, (Th« alienus, Synopsis^ p. xxxviii. Fasc. 
iv. p. 40. tab. Ixv. f. 1.) of the family CtmiferiB; and also 
leaves of trees of the class of Dicotyledonesy which are here 
lepresented as a thing by no means uncommon in the green-- 
•and {quaier'9amdMn) nenr Tetcschen, so wdl known to geo- 
kigists, (Tab. xxv. f. 1. a. b.) Exactly the same relation oc- 
curs in the oontempovary strata distributed in the immediate 
noghbourhood of the Hartz. The leaves of DkotyledoMMi so 
dnindantly fiMind in the greensand at Heidelberg near Blanks 
enburg, are gena^y known. They are found along with 
trunks and tnranches, and euinot possibly, from the perfect pre* 
servi^on of their parts, derive their origin from older formations. 
In an exacdy similar way we found leaves and fragm^ts of large 
trees in the clay-beds of the same greensand {quader'Sandstein) 
at Quedlinburg. They are there immediately connected widi 
the strata of a chiJky marl abundantly filled with gre^ cdour- 
ed groins, «md abouikling in distinctly defined remains of t^sta- 
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ceous anmals, identically the same with those found in. the dialk 
of France and England. Further, we fimnd impresflkms of ex- 
actly smiilar leaves of dicotyiedoncnis fdbints in the chA]L>inarl 
near Wemigerode. In the same hand specimen we hereobserved 
leares connected with a weU-preserved specimen of BeiemnUes 
mMKronaius ; and I have since had an- oppcnrtunity of witnessing 
llie fpretst similarity between these wbh the impressioiis of leaves 
found by PrelessiMr Nilson in the gveeiMand of SdM»en. In 
the dialk of Weatphidia, which is almost uninlerrupteGHy con- 
ymed with tliat of the Netherlands and the north of France, 
and which are noted for characteristic fossil remains of animals, 
there are frequently found remains of plants undoubtedly be- 
longing to the land. In the quarries near Soest, Werl, and 
Unna, we often found in the strata of grass-green sandy marl, so 
abundant in these places, pieces of a coaly substance, distinctly 
exhibiting the fibrous texture of wood. Equally numerous m 
those .places are the remains of a {dant, which, from the most 
perfect specimens we could find, undoubtedly belongs to the fa- 
mily of LycopocUaceie. It shews scMne slight analogy with the 
(Lycopodiol. dichotomus, Sternb.) partieularly with the specimeD 
delineated in tab. ii., and probably belongs to a species JM>t 
/ hitherto described. 

It would be easy to multiply the number of facts here given, 
by comparing a greater number of geological writings. We 
believe, however, that we may, with suffident certainty, con- 
clude, that the boundaries of the periods of vegetation fixed by 
M. Brongniart are really. by no means distinguished by midx 
precise and complete interruptions as he imagines. 

Although there are probably none of the generally distributed 
strata formed by depositicm, in which remains of a ccmtemporary 
continuous land vegetation are not to be found, it still appears to 
be a very important question, as r^ards the crust of the earth, 
what relations the continued appearance of a sing^ species of 
plants bears to the different periods of the vegetation of a former 
age. If, in this enquiry, we follow the numerous analogies pre- 
sented by the relaticMis of the animal creation of a former age, 
w^ shall be quite inclined to think, that the Flora of the differ- 
ent periods of vegetation must be distinguished from one another 
by perfectly distinct characters of the forms of the plants. In 
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tbeoommeiioemeiit of the fcnrmation of every new Jcind of rock, 
we observe, that the animal r^nams that'were charaGterikic of 
former formadons ahnoet ^ entirely disappear. Entirely new 
forms often distinguished but specifically^ maA, as often diffisr- 
ent in ^nus and family, appears suddenly, in the place of 
die <dd forms. The m<»e that the researehes of naturalists 
have (OiaUed us to discrimini^ closdy the cM-gamc remaihs of 
a former world, the more do the early statements so ofj^ htoa^t 
forward vaniflh ; as if ikece were certain genera and species of 
animals, whidli had escaped uninjured all the revolutions of the 
earth'*8 surface* It appears in reality to have been these import- 
ant analo^es that directed M. Brongniart in the establishment of 
his principles, for we find him expressing it as his opinion, that no 
common character exists among the Floras of the different pe- 
riods. M. Brongniart at least, expressly maintains, that the 
same spedes of . plant does not occur in any two contiguous 
•pmods, that among them every thing is different, and that we 
cannot help believing, that an entirely new creation of mem- 
bers of the vegetable kingdom produced unda* perfectly new 
circumstances, may have displaced the older creation. 
^ We would certainly have every reason to fed quite satisfied 
with these results of our author^s researches, but fcnr the circum- 
stance that the knowledge of the plmits of a former world 
developes some facts, that, according to (Mir judgment, do not 
a^ee with his views. B^ore we, however, bring forward these 
facts individually, we cannot help remarking, that our objec- 
tions by no means apply to the general character of the Floras, 
whose different periods of vegetation, the method M. Brongniart 
has with so miK^ research determined. The method ^first pointed 
out by Alexander von Humboldt in his works on the geographi- 
cal distribution of the pkmts on the preset surface of the earth, 
of characterising the floras of different re^ons by the quotients 
which determine the natural families by their union, has been 
attempted in this department by M. Brongniart with equally suc- 
cessful results. Hence he justly remarks, that although later 
observatioiis should add newly discova*ed forms to the indivi- 
duals adduced by him, yet, in the essential characters, his floras 
would remmn with but an unimportant alteration. 

4 
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When we^ Im w evi a, proceed to oompve the nm c oem^ divi- 
flkn of pbutt in tbe difocnt epocbs ^ the eaid^s ionmtmi, 
with thi^ geqgraphical dstributixm on the present mrfaoe of 
the globe, k will not seem vanderfol diat the spedes obeored 
in the one district wte partly fiiiaHl aho in the etbor; firar it 
isgOMralfyknowttthai, in the presoitslateof vegetatiDnofitbe 
earth^s surface, there are sisgb speoes which are pieaerved iim. 
dmnged thipugh everj aoMe and dfasale. In the same naoner 
it is wdl known that tfie transttiiMM of floras from ebe regoa to 
another tdce place only by the gradual subatituticai of single 
species by others more or leas cloaefy related to them, as weU as 
by the gxadual decrease and ^disappearance of single famihea ; 
while others increase in the universality of their diatribution as 
well as in the nundber of their speoiei. 

The formations of old as welliMinodem epadis,in G;^x)sition 
to the statements of M. Brongniait, affiwd us many instances <rf* 
the equal appearance of kindred species bebngii^ to a former 
age in difierent formations. We have already remarked, thatt 
many of those coal formations, distti^ished for their abun* 
dant vegetation, can be shewn to be scrtiordinate beds of old 
red sandstone, while others, indeed, by far the greater num- 
ber.of them, such as the ceklkated basins of En^and, Flanders, 
Westphalia, and the Lower Rhine, bekmg entirely to the tnum- 
tion rocks ; and yet, among the v^etable remains of both form*- 
tionsy no permanent distinction has hidierto been discovered. 
There are often enough the same Lejndodendru^ SigiUaritBy 
and Catamites^ the same kinds of NeurapUrigi PeceipUriSy of 
Aa^emfhjfia, AmmdariOy SAgmariai 8kc., which w«re known 
to belong to the coal-pits of Manebadi, Wetten, and Essen, 
and also of Luttich, Namur, Valenciennes, Newcastle, Bath« 
Sec. * It forthcr seems as if the character of the v^fetatbn of 

* The general vi«w of the Itxailities of the species of foaaU plants describ- 
ed by Sternberg in his '^ Tentamen Florae Primordialis," affords an inte- 
resting contribution to the above important fact. One hundred and fifty 
species (of which 138 are vascular (nryptogamia) are accurately described 
and enumerated as belonging to the nld coal formation in general. Of these 
seventy-five species belong exclusively to the oldest fi)nnafioo, forty as ex- 
clusively to the coal formation of the old red sandstone or rothlie^ende, and 
thirty-five species, about the fourth part of the whole, occur equally in both. . 
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Uiese old periodb had prentrved kself unaltered even to the upi. 
pemost strata of the old red sandstone or rothliegende. At le«it 
we sometimes observe among the trunks of trees dug cqp At 
Kyffhauaer, mA ia the Forest of Thurmgia, some whose hmer 
texture so very doaely agrees with what are called star-stoqe^ 
found to be^ f£ QoeX( Pahnaciiee macroporui and microponu) 
that we«MiBot help belfevkig ihem to have beknged to a Bpecies 
per£BCtly ktenticaL Monover, impreaaatti of Lepidodendrm 
have firoqueiltl J been found in the old red sandstone or vnnUie% 
gende id Rosenborg, (L* dcyleatuiB, Sternberg.) Fragments 
of catamite have also been found iii the same forratstion ; and 
we cmn hardly doubt, according to drcumstances, that the softer 
parts iof i^aiits in pit-coal would be found hereadso,. had not 
the predonunatiag coarse grains, and the tumultuous formation 
of the okl red sandstone forouttion, prevented their preservation. 
In exactly the same way, no traces. of plants, exoq^t the impen- 
fectlypreserved vemB^a^oSiltteBXjsmKidLepidodendron^C 
&o., are ever found in the coar^e granular strnta of coal sandt 
stone ; neither are the leaves and the finer traces of FUkes^ L^ 
copodiacetBf and others of the same kind, ever found in such 
coarse ccM^lom^ated strata. 

It further seems to us, as if the duu-acteristic forms of remote 
periods were continued by the perfect accordance of the iqiedes^ 
even to much newer strata. We, (or instance, owe to Schlotheim 
the knowledge of a ranarkable Syrimgodendron^ (his Palmar 
cites eanaUculatus, Petrifactenk, S96, tab. xvi. f. S,) found in 
the stRita of the sandstone at Grotha, decidedly belonging to the 
keuper Jbrmaticn. Count Sternberg has nnce rect^ised it as 
identical with his Syringodendnm mtkatum, found also in the 
coal of Eschwdler, Essen and Waldenburg* But this observa^ 
tion appears to us particularly important cm tins account, bei- 
cause we have latdy been assured by the remarkaUe researches 
<^ M. Brongniart, that one of the same species of plants, belongs 
ing to a former age, is known to exist both in the sandstone of 
the keuper formation^ and in the strata belongir^ to the formar 
tion of the Lias and Oolite of the great Jura foannioiion. But 
these are rocks, which, in regard to their kind of formation, and 
the character of their animal remuns, are as perfectly different 
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from one another, as, on the other hand, the characters of the 
transition rocks are distinguished from that of the old red sand- 
i^one. 

It is unsatisfactory, in investigations of this description, to 
appeal to examples which do not rest on sufficiently accurate 
determinations. Of this description, according to the testimony 
of Brongmart, are the occurrence of Calamites arenaceus in 
^keuper and in the variegated aamdHone^ and the Calamites 
remaku or dietane in the variegated sandstone and eoaljbnna- 
tion. Such examples, however, prove the very great similarity 
of the forms which appear destined*mutually to occupy one an- 
other's place in the different periods of the vegetation of a for- 
mer time. M. Brongniart has himself shewn us a remarkable 
example of one and the same species in the strata of two per- 
fectly different formations. It is, his Fuooides Brardii^ (Hist de 
Veget Fossiles, livr. i. p. 77, tab. ii. f. 8-19. Ann. d. Sc. n. xv. 
p. 452,) found both in the Lignites under the chalk at Pialpin- 
son, and also in the copper-slate (kupferschiefer) of Frankenberg. 
But how shall we account for so striking a contradiction in the 
principles and facts that should form their foundation ? 

In the comparisons hitherto adduced, we * have intentionally 
avoided returning to the remarkable discoveries of H.H. Elie 
de Beaumont^ and Ad. Brongniart,* in the phenomena of vege- 
table remains in the anthracite sandstone of the Southern Alps. 
M. Brongniart, as is known, has here recognised in the strata be- 
longing to the most decided lias formation, at least 15 species of 
well preserved ferns, which were hitherto found together, only 
in the old coal formation. In the same locality, he has detected 
the appearance of Lepidodendrons^ SigiUaria^ Stigmaria and 
Calamites, which were hitherto supposed to belong exclusively 
to the coal formation. But the ingenious hypothesis which M. 
Brongniart has herewith brought forward, (Ann. Sc d. n. t. xiv. 
p. 127.) and more recently expressly maintained, (I. c. torn. xv. 
p. 375 note,) to explain these remarkable anomalies, is as little 
satisfactory to us, as it is at variance with the general views en- 
tertained by its author. 

If, however, the hypothesis of M. Brongniart, which we oppose, 
is really established by further investigations, there still remains 
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the undisputed fact, that, during the third period of vegetation, 
there may, in a part of the earth's surface, have ]been plants which 
correspond in all their known characters with those of the first 
period. But what, at the first look, may almost seem still more 
remarkable, is the circumstance, that these plants, in. regard to 
the part which they, arranged in families, take in the general 
Flora of the globe, shew a similar deviation from the principal 
characters of the vegetation of these periods of formation. After 
the great development of the vascular Cryptogamia^ we here 
observe the same remarkable predominance of that class which 
is peculiar to the Flora of the old coal formation. These re- 
markable anomalies by no means appear to us of much conse- 
quence. If we enquire into the gena^ causes, which we may 
ascribe to the universally recurring peculiar character of the 
vegetation of the oldest periods of organic creation, we will 
find, in the acute observations of our author, a key to the solu- 
tion of this apparent contradiction.. For M. Brongniart, in his 
treatise, so often referred to (p. 244); has proved as cautiously as 
convincingly that the character of the Flora of his first period 
correspond perfectly with characters of the Flora of the present 
islands, and this agreement is the more striking, the more the, 
islands are scattered in the main ocean, and the farther they are 
from great continents. What prevents us from concluding, that 
in those periods also of middle secondary formation, the same 
operations may have been produced by causes predsdy similar ? 
For if the present magnitude of the continental masses rising 
above the water^ is not able to completely obliterate the import- 
ant difference between a continental and an insular Flora, how, 
much more may we not, from good grounds, expect the same 
difference in those periods in which the influence of great con- 
tinents was in all probability not so great as at present. Yet, 
M. Brongniart, for this reason, gives to the character of the 
vegetation of this second and third period the name of a Coast 
Fhra. 

B^ore we condude.our remarks on a subject of such univer- 
sal interest, we cannot help casting a look at the division of 
plants into families, which, according tot the investigations of M. 
Brongniarticonstkttte the vegetation of his particularperiods. In* 
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dependent of the dasaes of Agamoui and Celhddr Cryp(og€unia, 
which here seem to us inoondusiTev M. BiDngni^t next, in the 
first period, reec^nised o&ij the presence of members of the dan 
- ai Vascular Cryptogamiaapdal MonoeotyJedama. Hehasthere^' 
by, however, as appears, allowed it to escape bbobseryadon^ 
that two species ioi Ins genus Coniies^ {Ci cermms and arma-' 
iuSf xxxix* t 39. f. I9 S. and t. 46, f. 1,) had been before de> 
scribed and delineated by Count Sternberg, as belonging to tbe 
cool formaticui of Bohemia, whose cones appeared so distinct, 
that we can scarcely doubt that they may be justly ranked in the 
family of the Coniftrce or Cycadea, Three of the more per- 
fectly organised classes of Brongmart haye shown themselves al- 
ready in the first period, thougji the last, aa records the amount of 
the whole, foratftbut a very insgmficant fractioOi In the nmnbery 
however, of the dasses thai M. Bioogniart ascribed to his diird peu. 
rkd, we consider ourselves entitled^ frtom thefotc^ng ofaservsM 
^tis, to notke an exception. We here find the appearance ct 
DUoi/j^edcnes' expressly denied, and yet the appearance (^ their 
undoubted remains both m the gremsand cur qiuader-^siUidstein^ 
and in tbe Jura Ibrmaticn, is- not at all uncoaRnon. It wilt tiot 
be finrt necesiBai^ to call to mind the impressioBs of leaves JA flMf 
pmod of the formation of chalk to which we have tdfeady re- 
ferred on another occasion. Their well known stvodture^ Uie dis^ 
tributiott of their veins, leaves us not a momcint to doubt with 
ii^hat to class thetq. It was more striking to usy however^ to ob^ 
serve that M. BrongaiMt did not hereby think o[ his own early 
imd numerous observations and remarks. For we find the lenves^ 
of many ^ompletdy undoubted kinds of Dicotykd&na m the sadd^ 
stone fbrmatiofi of Boer on Schimen, mentioned by hinHMdf 4 and 
the author himself attaches great value to tiiese, ad afibfdmg evi^ 
deiiGie of tbe age of the strata^ The saaae appsaranad» are also 
known to belong to the Jura fbrmatioR. Itt the stcnta of this agl»^ 
in France and £»gknd, we find the presence of dicoigfiedmous 
plants frequently mentioned. Desnoyers and Brongniart diem'a 
setres knew the same in the Jura oolite of Mamers. Further, the 
same appearance probably oecurs in the strata at Stonesfidd near 
Oxford, so ricb in fosmls. Mr Webster has also descnbed tbe 
sdiundaiit appesoranoe of very considerabtc^ Dic^j^ledomms trde^ 
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HI the layers of Portland and Purbeck stone, (Gerf. Trans, ii. 
p. 41,) standing uf^ight, and having their ooncaitric formation 
perfectly preserved. Among the remains of a former age found 
by G. Mantell, in the strata of die iron-sand of Tilgate Forest, 
there are also unquestionable remains of plants of this dasti 
Comit Sternberg has likewise already described the fruit ot a 
species <^ jugtans or^ walnut found in the sak-worka of Wielitsfr- 
ka, the beds of which, we may refer, according to the accu- 
rate researches of Professor Pusch, to the formation of Ltai 
contemporary with the sandstone and limestone which, to sodi 
an inunense extent, compose the mass of the Carpathians. For 
undarstanding the progressive development <^ organic bodies, 
during the different periods ot the earth^s formation, it is cer« 
tainly a very important object to fix the limits from which ara 
first exhibited traces of the most perfect organiziation, of whidi 
the members of the vegetable and animal kingdoms are in gene« 
ral capable. The question as to the first iqypearance of tUcoly^ 
kdonous plants, is of equal signification as that in regard to the 
first appearance of remains of quadrupeds in the crust of the 
earth. In the present state of the otganic creatioii, the propot^ 
tioBs of both classes to the total sum of annnds and y^etables, 
appear regulated according to analogous laws* We, however^ 
do not know A> extensivdy the creataoDB of the ptesent time imd 
of a farmer i^, as to be dbk sBtisfiKtorily to estimate their re* 
lative BUHierical value, and we^ of eotvae, st^i $ftmxd in need of 
one of the most important documents regarding the economy of 
aature in die dUPeirent periods of her formation. It is, notwidi^ 
standing, always of much importance toi be abk to look into the 
&ct8 already established^ and to observe thsft the gradual de- 
Tebpmeiit of ofganic bodies in the animal and vegetable kingdom 
has/oilowed precisdy lie same progress. While the ssai[rfe8f 
(Mganised kinds of both kJD g i bn i s first sfipear, we also find te^ 
peated throughout the same gmdations^ as regards; the gradual 
af^pearance and increase of the moce perfect orgasiieed being* 
m the ftttata of the eardi's crust. Of the four footed animafa, 
it is known^ that those which &nt appeared, viz. the £mi{dnbia, 
are the lowee^ in the zatHoffai scaie. While the division of 
saurian animals attains a feaiarkable devtkpnieal in the Jum 
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limestone, in which at least twenty species have been distinguisb- 
ed» the more perfectly organised mammalia on the other side of 
the chalk, that is below it, seem to possess only a single repre- 
sentative ; but on this side of it, that is above it, there occurs a 
state perfectly comparable with the character of the Fauna of the 
present creation, if we abstract the difference of climate. Such, 
also, is the case in the extensive range of the vegetable kingdom. 
M . Brongniart has himself explained the character of the vegeta- 
tion of his fourth period, as perfectly similar to that now in exist- 
ence. The dicotyledonom plants which appear here, belong, for 
the most part, to the. most perfectly developed families. In the 
period of formation, below the chalk, M. Brongniart found among 
the more highly organized vegetables only varieties of the na- 
tural families of the Cycadeas and Coniferw }N*evailing, — ^a fact 
of very great importance, the knowledge of which we owe ex- 
clusively to the laborious researches of this distinguished ob- 
server. The influence which these exercise in the present crea- 
tion only through a small number of genera upon the Flora of 
these periods, seems* to have induced M. Brongniart to raise 
them to the rank of a distinct class ; for he distinguished them 
both in the tabular survey before us, and in his History of Ve- 
getable Fossils (livr. i. p. SO), under the denomination of 
Phanerogamous Gymnosperm^es^ and gave them a position be- 
tween the Vascular Cryptogamia and the Monocotyledona. 
However important the grounds may have been that enabled 
the author to act thus, we can neither give an assent to the prin- 
ciples hence deduced by him, nor consider the place asmgned to 
his new class as the right one. 

Regarding the name of Phaneroffamous GymnospermeSy occa- 
sioned by the remarksble researches of R. Brown, it does not 
become us to decide on the accuracy of the fact here broughig^- 
ward. We may, however, have recourse to the opinions of two 
botanists of the first rank, DecandoUe and Richard, who consider 
it by no means proven that the female flowers belongmg to thesie 
plants can be r^arded as a ^mple oz^2a, without pericarpium. 
If further investigations, however, should shew us that the 
families of the Cycadea and Comferoy in the numerous devia* 
tions wUcb moreover so much d&tin^uiab them, still preserve 
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this remarkable exception to the prevailing organization, yet the 
influence which this discovery can have on the claodfication of 
fossil vegetables, roust always be of small importance.' For it 
depends on the nature of the preservation of these remains of a 
former age, whether we, in all our attempts to arrange them in 
naturally distinct groups, according to the peculiarity of their 
forms, which arise from the organs of vegetation, will assign a 
greater importance to these, than to the organs of propagation. 
Their essential differences are particularly observable only in 
those parts which can scarcely ever come under the eye of an 
observer of the plants of a former age ; hence the characteristics 
derived from such parts must evidently be placed in the lowest 
order. If we now consider the single varieties of Cycadece and 
ComferoB according to their external perceptible peculiarities-— 
if we compare the formation of their stems, the nature of the 
insertion of their leaves, &c., we will be at no loss what place to 
assign them. A. Ri^ard, and after him Decandolle, has ad- 
mitted, that the CycadecB are most closely related to palms and 
arborescent Monocotyledones^ while the ConiferoB are imme- 
diately connected with the more perfectly organized dicotyle- 
dones. Indeed, the stems of the one, when found without being 
accompanied by leaves and fruit, are subordinate to the division 
Endogenites ; but the others are such perfect Exogenitece^ that 
we cannot, without reluctance, surrender the general validity of 
this important distinction as the foundation of two great mwn 
divisions of all remains of plants not precisely determined. M. 
Brongniart himself, from similar grounds probably, has inserted 
in his Tabular Survey the genera Endogenites and Exogenites^ 
though they here lose all signification, from his having establish- 
ed a fourth class. 

Though, for the reasons assigned, we wished both families of 
this ney '^lass in M. Brongniart's Tabular Survey separated, and 
the one associated with the Monocbtyledonous Phanerogamia^ 
the other with ihe Dicotyledonous Phcmerogamia^ we have by 
no means overlooked their^very close affinity, which first of all be- 
came remarkable from the memorable researches of Richard and 
his son. The peculiar embryo with two cotyledons^ which had 
not before been observed of any known species of the Palmeoe^ 
Liliacece^ &c. brings the CyOadeae so very near the Dicotyle^ 
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dOftea^ that ire^ from the sinipk observation of this diaraoter 
alone^ itould no bnger hcffltate to transfer them to this higher 
elasiEL On the other hand, the Coniferce^ from the imperfetit 
organization of their oigans of fructification, descend from the 
great division of the Dicotyledones to the foregoing class; and 
yet, on the oUier hand, they are so intimately conjoined with 
the BMurfe highly organized classes, and, indeed, by the samie 
properties^ as caused us to place the Cycculece with the Dicoiyle* 
dones. Ify therefore, weconuderM.BrongniarfsG^fUMp^rfTioti^ 
Phanerogamiu^ as an independent class of vegetables, we woudd 
unmediately traiispose them,, according to a different system of 
denodiinlitioh, to a place between his fifth and sixth classed* 
This isalsd the precise spot whidh the varieties beldnging to 
them oodqoyy aiM^ording to their appearance in the succes^icm of 
sttatli thi^ compose the crust of the earth. The first traces of 
them are Idst in the oldest secondary sandstone formation, as 
the first tnices of the more iinperfectly organized quadrupedal 
amphibia ^qipear in the oldest secondary limestotie. Bbth ctf 
them gradually increase, and itideed predominate, in the Flora 
fiupid Famia of formations, which Ue below the chalk ; and both 
are at last displaced by the more perfectly orgadized forms of 
both families, belonging to the latest period of creation, whidi 
immediately preceded that now in existence. 

If we now take a summary survey of the results of the fore* 
gcnng considerations, it appears — 

1^^, That among the universally distributed rock formations, 
since the first appearance of organic beings, there is not one df 
them in which die temains 6f a contemporary land-Vegetatioa 
are not to be observed. 

2d, That the different periods of the vegetation of a former 
age are gradually, from the oldest to the newe^t^ characterised 
by the continual entrance of new, and always more perfectly 
organized families of plants ; but that th^re is not connected 
with that arrangement a complete disappearance of all the spo* 
cies of the preceding periods. 

Sd, That species of the niost perfectly developed class the 
Dicotyledonous^ already appeiir in the period of the secondary 
formations, and that the first traces of them can be shewn in the 

1 
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ddest stratA of th^ aecontki^ formation^ wbik they unimerrupt-i 
dly increase in the successive formations.^ 



On the relative CofiductifMiy for Caloric of different Woods^ 
in the direction of {heir JSbres^ and in the contrart/ direction. 
By MM. Aifo. de: La Rive, and Alph. De CANDOttfi. 

Tbb conduetibility of the metals dnd sc^ne other substances 
fais long been a subject of inquiry, oii account of the important 
fd^Its which it has ftirnished with reference to the arts and 
sdtoces. There ai^e other substances not leds useflil to be known 
id this respect, such as gla^s^ porcelain, and other products of 
£irt^ as well as woods of various kinds. A mefcnoir by M. DesP 
piez, insk^ted in the Annates de Ckimie^ has made known the 
i^ive coaiductibilities of some of these substances. We have 
thought diat it Would not be without interest to complete the 
knowledge which we possess on this subject, by comparing the 
conductiDg powers of certain species of wood. This compa'> 
lisoti may, besides^ lead to various considerations relative to ve^ 
getable physiology. 

With tlus object, we procured well dried pieces of wood, of a 
square form, 4 inches 10 lines long, 18 lines broad, and 1 inch 
thicks To know the differences that might result from the difec- 
tioo of the woody layers, we had pieces sawn in the contrary direc- 
tion to that in which wood is commonly wrought, that is tx) say, 
the fibres being transverse, in place of being in the direction 
conespcmding to the length of the pieoo of wood. It is this di^ 
rection contrary to the woody fibres that caloric follows, when 
it pafllsea from the atmosphere into the interior t^ a tree, or 
vice versa. On (»ie of the broad surfaces of these pieces of wood, 
beginning at the distance of three centimetres frcmi one of the 
extremities^ were bored^ at equal distances of 9 lities^ five holes, 
7 millimetres in breadth, which reached only the middle of the 
thickness of the wood. Into each hole we poured a little mer- 

^ The second part of this Memoir will appear in next number of the 
JotirtaL 

t» 
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cury, into which, a thermometer was immersed. One of the ex- 
tremities of the piece of wood was sunk in a tin case, about S^ 
centimetres long, so as not to cover any of the holes. This 
aj^ratus was freely suspended in the air, and a spirit of wine 
lamp was placed under the extreinity, armed with tin. The 
flame could only strike this part, on account of the chimney of 
the lamp and plates of glass which we placed vertically between 
it and the piece of wood, taking care to renew them as soon as 
the heat began to traverse them. In this manner, the source 
of heat was single, without, however, diiectly striking the wood 
in such a manner as to burn it. In order that the thermometer 
should have precisely the temperature of the. interior of the 
wood, we threw a little lyqopodium powder upon, the edifices q£ 
the holes, which prevented all external radiation of the balls of 
the thermometers, and of the mercury which surrounded them. 

At the end of from one to two hours, each thermometer had 
attained the maximum of temperature which its distance from 
the source of heat, and the conductibility of.the wood, com^ 
bined with the radiation, permitted it to assume. We only cou> 
sidered the experiment as ended, when the thermometers had 
attained their fixed point for ten minutes or a quai*ter of aa 
hour. We have retrenched from all the thermometrical heights 
the temperature of the ambient air, which only varied from. ©* 
to lO** centigr. 

The kinds of wood which we tried are six in number, of 
which three, were in the two directions of the fibres. Placed 
in the. order of their conductibility^ beginning with the best 
conductors, they are the following : — hornbeam, chesnut, oak, 
fir, ppplar, all in the direction of the woody fibres; then ches- 
nut, oak and fir, in the contrary direction ; and, lastly, cork. 

On comparing the two extremes, it is found that, in .the ho^^ 
b^am, a very hard and heavy wood, the first thermometer being 
at Sd"", the second was at 45% a little more than the half; while 
in the cork, the first being at 78% the second was only at 14% 
a littte. more than the fifth. The densest woods were in general 
the best conductors. Chesnut, however, is a somewhat better 
conductor than oak, although it is lighter. It is also seen from 
the table which follows, that there is little difference between 
the woods cut in the same direction, and that their slight homo- 
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geneousness render the results less regular than in the experi- 
ments which have been made on other substances ; but there is 
a ccmsiderable difference according to the directions of the ca- 
loric, with reference to the woody layers. Woods are much 
worse conductors in the direction contrary to the fibres of which 
they are composed, than in that ci their laigth. The diffe- 
rence which results from these directions of the caloric is so 
much the greater, the smaller the degree of conducting power 
which the wood possesses. Thus, referring to the second ther- 
mometer, and taking in eadi wood the differences resulting from 
the direction of the fibres, we find 16° in the chesnut, 32° in 
the oak, and S8° in the fir. In the oak, the conductibility in 
the direction of the fibres is to that in the perpendicular direc- 
tion as 5 to 3. 

The curve formed by the heights of the thermometers, which 
is a logarithmic curve in the bodies that are very good conduc- 
tors, is not so regular in the substances which conduct ill. It 
decreases at first very quickly, and then becomes nearly parallel 
to the line of the abscisses. Thus, in the oak, the second ther- 
mometer being at a height six times less than the first, the last 
is very little different from the one next to it ; it is at 1°, and 
the next to the last at V 56, while in the hornbeam the quo- 
tients are nearly equal. These numbers, which are directly 
given by experiment, do not express , the .conducting powers in 
an abscdute manner, for they are the result of the combination 
of several elements, such as the dimensions of the body, their 
radiating power, &c., which elemoits would require to be cal- 
culated, were it wished to compare exactly the conductibility oS 
woods with that of other substances. 

The great difference which results from the direction, accord- 
ing to which the woody layers present themselves to the caloric, 
may in part explain how trees preserve so well in the interior^ 
of their trunk the temperature of the soil, from which they ex- 
tract thdr nourishment. On the one hand, this temperature 
transmits itself by the ascent of the fluids, and by its propaga- 
tion in the solid tissue of the wood, while the little conductibi- 
lity in the transverse direction forms a great obstacle to its 
coming into equilibrium with the external temperature. 
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Account of4he Nuremberg Boy^ Caspar Hausery who was shut 
up m a Dungeonjroni thejburth to the siwtemth year of his 
age. 

JiWUT twenty-five years ago public cuiriiMity and the sicdidtud^ 
of the sdentific worid, were potp^erfully excited by the discovery 
of the wild man of Aveyron, who was surprised in the woods 
leaping from tree to tree, Hving, in a naked state, the life of a ba- 
boon rather than that of a man, emvtting no other sounds than 
imitaticHis of the cries of animals which he had heard, or those 
which made their escape from hb tnreast witibout the emotions 
of {Measure or soaring. A {rfienomenon of nearly a rimilar 
nature has, for the last fifteen months, engaged the attention oJT 
^tfae leaned m Germany. But in this ease there db 9ot exist 
the eiK^re Uberty, and the wild and erratic life, whidi degraded 
the intellect of the unfortunate being just mentioned. There 
hus, on the contrary, been a state of absolute constraiifit and 
c^iq^tivity. Hitherto nothing had tran^ired in France reelect- 
ing this angular phenomenon, and we should probably have 
still renudned ignorant of it, had it not been fiNr.the attempt at 
assassination made a month ago upon this unfortunate creature, 
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BOW KStored to social life ; and, as would appear, pursued by 
ibe same villain who, fo|* twelve years, had kept him buned in 
a dungeon. A person of high rank, and distinguished l^ the 
superiority of his mind, has addressed to us the following letter, 
which reveals, in some measure, the entire history of this unfor- 
tunate bang. Our correspondent has seen and conversed vrith 
this mysterious young man. We have thought it right to publish 
his letter in the same spirit which dictated it, that is to s^y, less 
as the recital c^ an ^ctracM'dinfUfy and touching advaiture, than 
as a subject ef moral and psychological study. At the moment 
when we were sending this letter to press, we received the Nou^ 
velle B^vue Germanique^ which is printed at Strasburg, and in 
which the same facts are translated frcHn the He^perus^ one ef 
the best of the German journals. But we have in addition, the 
assurance of authenticity uid the observations made on the same 
subject by a person who, by profixind study, has been familiar- 
ized with all the great questicms c^ philosophy.* 

'* 90 THB EDITOR OF LB OLOBX. 

'^ Sm, Pckns, November 16. 1829- 

^^ Within a few days the French journals speak, for the first 
time, of the history of a ymmg man found at Nuremberg, whose 
name is Caspar Hauser. They speak of hjm in consequence of 
the assasfionation attempted upon his person in the course of last 
month, quoting the Jusiricm Observer, which has itself derived 
its informaticm from German journals printed in countries near- 
er the place of the atrodty than Viepna. The story appears to 
them incredible, and with good reason, for what is true is not 
always probfiSile. I have seen the young man in question, ani 
am able to furnish authentic informatiim rei^)ecting him. I am 
convinced you will judge it wcnthy of being made puUic. 

^* In the month of May 18S8, there was observed at the en- 
trance of one of the gates of the city of Kuremberg, a young 
man who k^ himself in a motionless attitude. He spoke not 
but wept, and lield in his hand a letter addressed to an officer of 
the reja^ment of Light Hcnrse in garrison in the town. The let- 
ter announced that from the age of four to that of sixteen years, 

• The letter is probably the production of the celebrated Cousin. 
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the bearer had remained shut up, in a dungecm, that bevhad 
been baptized, that his name was Caspar .Hauser, that he was 
destined to enter the raiment of Light Horse, and that it was 
for this reason that the officer was addressed. 

^^ On bebg questioned he remainedsileht, and when further 
f interrogated he wept The word which he most frequ^tiy 
pronounced was Iiaam, (the provincial pronunciation of hekny 
home,) to express the desire of returning to his dungeon. 

^^ Whai ic appeared evident from the state in which the young 
man was, that the statement contained in the letter was true, he 
was confided to the charge of an enlightened professor of the 
ihost respectable character, and, by a decree of the magistrates, 
was declared, an adopted child of the city of Nuremberg. 

** Previous to my return to France, I bad determined to visit 
that city, the ocly large town Jn Germany which I had not 
seen. This was about the end of last September. I was fur- 
nished with a letter to one of the magistrates, who, from the 
nature of his functions, had the charge of superintending the 
education of Ca^r Hauser. It was th|s person who brought 
him to me ; and, by a privilege which I should not have ven- 
tured to claim, the last moments of a residence devoted to the 
examination of the curiosities of this great monument of the 
middle age, afforded me an opportunity of seeing a very rare, 
if not tmique, subject for the study of human nature. We 
beheld a young man, below the middle stature, thick, and with 
broad shoulders. His physiognomy was mild and frank. 'With- 
out being disagreeable, it was no way remarkable. His eyes 
announced weakness of sight, . but his look, especially When a 
feeling of internal satisfaction or of gratitude made him- raise it 
^towards the skies, had a heavenly expression. He came up to 
us without embarrassment, and even with the confidence of can- 
dour. His carriage was modest He was urged to speak, to 
give us an account of his emotions, of his observations upon 
himself, and of the happiness of his conditicm. 

" We had no time to lose, for our horses were already harness- 
ed. While I was reading an account composed by himself, in 
which he had begun to retrace his recollection, he related to my 
travelling companion whatever had not yet been recorded in it, 
or repUed to his questions. I shall, therefore, first present the 
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details <^ the narrative, and then mention what was repeated to 
me of a conversation of which I heard only a part. 

<* His manner of speaking and of pronouncing German was 
that of a foreigner, who has exercised himself for some years in 
it. The motion of the muscles of the face incScated an effort, 
and was nearly such as is observed in deaf and dumb persons 
who have learned to speak. The style of the written narrative 
resembled that of a scholar of ten or eleven years, and consist- 
ed of sh(^ and idmple phrases, without errors in orthography 
or grammar. The following is a brief account of it :— 

<' His recollections disclose to him a dark dungeon, about five 
feet long, four broad, and very low ; a loaf of bread, a pitcher 
of water, a hole for his wants, straw for a bed, a covering, two 
wooded horses, a dog of the same material, and some ribbons, 
with which he amused himself in decorating them. He had no 
recollection of hunger, but he well remembered being thirsty. 
When he was thirsty he slept, and on awakening the pitcher 
was found full. When he was awake, he dressed his horses 
with the ribbons, and when his thirst returned he slept. The 
man who took care of him always approached him from behind, 
so that he never saw his figure. He remained almost constant- 
ly seated. He recollects no feeling of uneasiness. He is igno- 
rant how long this kind of life lasted ; and when the man began 
to reveal himself and to speak to him, the sound of his voice be- 
came impressed upon his ear. His words are indelibly engrav- 
ed upon his memory, and he has even retained his dialect. 
These words ran exclusively on fine horses, and latterly on his 
father, who had some, and would give them to him. One day, 
(I make use of this word although it is improper, for to him 
there were neither day, nor time, nor space,) the man placed 
upon his legs a stool with paper, and led his hand in order to 
uiake him trace some characters upon it. When the impulse 
given by the man^s hand ceased, his hand also stopped. The 
man endeavoured to make him understand that he was to go 
cm. The motion being without doubt inopportune, the man 
^ve hhn a blow on the arm. This is the only feeling of pain 
which he remembers. But the stool greatly embarrassed him, 
for he had no idea of how he should put it aside, and was ut- 
terly unable to extricate himself from this prison within a pri. 
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«<M|. One (toy, nt lepgUi» the man dotbcd htm, (it -Would a:p* 
pear that he wm^ only a tUrt, his feet being bare), and taking 
bim out pf thfr dungeon put shoes upon him. He carried him 
at fir^y and th^ tried to make him laam to walk, direetmg the 
young man^s feet with Ms own. Sometimes carried and some* 
times pushed forwands, he at length made a few steps. But, 
after accompKsbing ten or twelve, he suffered horribly, and Ml 
a crying. The man thaf> laid him on his face on the ground, 
and he slept. He i^ ignorant bow long these alternations were 
renewed ; bqt the ideas which he has since acquired have enabled 
him to diiscover, in the sound of his conductor'^s voice, an ex* 
pres^n of troubte and anguish. The light of day caused him 
stiU greater ^uff<$rings. He retains no idea of his conductor's 
physiognomy, nor does he even know if he observed it ; but 
t,\ie sQimd of his vcHoe, he tells us, he could distinguish among 
^ thousand- ' 

*^ Her^ ends the narrative^ and we now come to the conversa- 
tion* During %h^ first days which he passed among men, be 
wap in a St^te of oontinaal suffering. He eould bear no other 
food than bread* He was made to take chocolate : he felt it^ he 
told u^, to bis fingers^ ends. The light, the motion, the noise 
around hiiP9 (and curious persons were not wanting to product 
the latter)* and the variety of objects which forced themselves 
upon his observation, caused an indescribable pain, a j^y- 
Meal distemper, but this distemper must have existed in the 
chaos of his ideas- It was muric that afforded him the first 
i^^eable sensation : it was through its influence that he expe- 
rienced a disper^on of this chaos. From thid period he was 
enabled to perceive a commencement of order in the impressions , 
by which he was asaailed. His memory has become prodigious : 
he quickly learned to name and dasrify objects, to distinguish 
fa^s, and to attach to each the proper name whidb he heard 
pronounced. He has an ear for music, and an aptitude for 
drawing. At first he was foi^ of amusing himself witli wooden 
horses, of which a present had been made to him, when he wa& 
heard continually to repeat the word horses, beautiftil horses 
(ress^ schone ress). He instantly gave up, when his master 
ipade him understand that this was not prc^r, and that it was 
not beautiful- His taste for horses has since been replaced by a 
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Uste for study* He has begun the study oi the Latin buiguiige^ 
^ by a natuKal «ptrit of imitatuni, bii master being a Hterary 
man, he is ddsinms of following the liune tereer. 

^^ So extraordiilary a phenomenon eoiild not fail to inspire^ iq- 
jependtntly of general curiosity, an fait^rest of a higher order> 
whether in observing minds or in fedKng hearts, md Uie wo- 
men espemlly inve expressed their feelings towarda higi in Utr 
tie presents* and letters of the most tender kind. But th^ 
multitude of idle visita they made to him, a^d espe((uaUy thes^ 
expiesnona of tender feeling, ^ere productive of danger to biuii 
and it became necessary to withdraw him from 80 many eaiiae^ 
of distraction, and to lead htm into retiremetit Ae^oo^iogly, 
be now lives retired in the bosom of a respoetabje famUy. Pure 
morak, on obserHtng mind, jind a paycbdogical prdei*, preside 
over hia education and instruction, in proof of which, be ha$ 
made immenae fnogress in the spaoe of the last sixteen montbis. 

^^ Hex^j then, by the inexpUcable eccentricity oi a destiny 
without example, we have {xesented, and perhaps siAved a pror 
blem^ which fnnn the Egyptian king mentioned by Herodotusi 
down to the wiiters of novels, to the Emilius of BousseaU) a«d 
the statue k^ Condillac, has exercised the imagination oi men, 
and the medttattona of philosophers. It is evident that in the 
profound darkness, the absolute vacuity in which Ca^r Haqser 
was for twelve years immersed, all the iminres^ons of the first 
four yeara of his life were effaced. Never was there a tobtUa 
rasa like that which Ms mind priesented at the age of sixteeni 
You see what it has been capal^ of rcipeiying. But the me^ 
ti^hor is false, for you see how it has re-acted. 

<^ In proportion as the sphere of his ideas enlarged, .he has 
made continual effi>rts to pierce the shades of his previous ex- 
istence. They have been useless, at least as yet. ^^ I inces- 
santly try,^ sud he to us, ^^ to seizQ the image of the man ; but 
I am then affected with dreadful h^idachs, and feel motions in 
my brain which frightens me.*" I have tcdd you that his figure, 
bis look, and his port, bbre the expression of candour, endless- 
ness and contentment. I asked him if he had, either in his 
dungeon, or after coming out of it, experienced feelings of 
anger. How coukl I, said he, when there has never been in 
me (and he pointed to his heart) what men call anger. Aud 
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this being from whom, since the commencement of his moral 
existence, had emanated all the gentle and benevcdent affections, 
has aU these illusions dissipated by the vicdence of an assassin. 
Happy, perhaps, had it been fcnr him had he fallen under it, or 
should he yet fall ! And yet, if, after having been struck by 
the murderer, he drags himself mechanically and squats in the 
comer i^ a cellar, as if he would aga^n enter his cave, he who, 
in the first moment of his social existence, had no other wish 
than that of being led back to it, see him now become a social 
man to such a degree, that his first cry is to supplicate that he 
be not again led to it ! 

<< This assassin,! only know, as yourself and as the public know, 
through the medium of the newspapers. The young man, they 
say, thought he recognized in him the voice of bis conductor. It 
is probable that the conductor is the assassin ; but it is also pos- 
sible that the young man may be deceived ; for in that so well 
remembered voice were concentrated all his ideas of evil. Be 
this as it may, it is as a psycholo^cal phenomenon that I have 
presented his history, and not as an adventure, respecting which 
every one may form his own conjectures. All that I can say 
is, that the functionary who presented him to us, and who, by 
the duties of his office, was charged with directing the inquiries, 
has informed me that for a moment they imagined they had 
found traces of a discovery ; but these traces had ended in no- 
thing else than the rendering it probable that the place of his 
imprisonment is to be found in a district at the distance of about 
ten leagues from the city of Nuremberg.^ — Le Globe, ^Isi JVo- 
vember. 



Fresh Water Springs at tJie Bottom qfilie Sea, 

Xhese springs occur near the islands of Bahrain and Arad, 
which are situated on the south side of the Persian Gulf. Bah- 
rain is low and more fertile than any island in that gulf. Many 
fine groves of date trees are scattered over it, and periiaps the 
purest fresh water is to be found at a large pool having a spring 
near it, within two or three miles of the town of Monama. 
When Captain Maughan left Bahrain in 1828, the island was in 
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the possession of the Ootoobies, a powerful tribe of Arabs from 
the desert opposite* About one imd a half or two miles to the 
north-east lies the little island of Arad, merely a low.sandy islet, 
with a few date trees upon it, and a hamlet composed chiefly of 
fishermen^s huts. The harbour for ship{Hng is formed between 
Bahrain and Arad islands, from which project extensive reefs of 
rocks. The depth of the harbour is from three to four and a 
half fathoms, with a sandy bottom. On the western and north 
^des of Arad, at some distance from the beach,, are springs of 
fresh water gushing from the submarine rocks, where the salt 
water flows over^ them at the depth of a fathom or two, accord- 
ing to the state of the tides. Some of the fresh water springs 
are close by the beach, and here the fishermen fill their jars or 
tanks without diflSculty, but many of the springs are distant 
from the shore ; and whenever the fishermen on the bank near 
them require water, they bring their boat close over the spring, 
and one of the crew dives under the surface of the salt water 
with a leathern rmissuck, or tanned skin of a goat or sheep, and 
places the neck or mouth of it over the spring. The force of the 
spring immediately fills the bag with fresh water, and the man 
ascends without difiiculty to the surface, and empties his cargo 
intoatanik, and he descends continually to replenish his mus- 
suck, until the tank be filled. Captain Maughan was told that 
some of the springs are in three fathoms water. The mussuck 
they use may contain from four to five gallons ;. the pe(^le who 
generally fish about these islands are pearl divers, accustomed 
to dive in twelve and fourteen fathoms water for pearls. They 
are a quiet, and, if not molested, a harmless race of Arabs ; 
during the summer time they wear but little clothing. There 
are also springs of freA water under the sea near the north- 
eastern part of Bahrain island. From all that Captain Maughan 
could learn, above thirty springs of fresh water have been dis- 
covered in the sea in the neighbouthood of Bahrain and Arad. 

The sandy beaches of the neighbourhood are composed of 
the usual sea-sand, chiefly composed of brok^i corallines and 
shells. The nearest high land is the coast of Persia opposite, 
about Cape Verdistan, Kongoon, Assiloo, &c. ; and it is com- 
posed chiefly of sandstone, black coarse marble, and gypsum. 
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The vegetation is scanty^ merely a few shrubs, mostly a species 
of balsam^ skirting the sides iif the tnountains. The land irfxmt 
EI Katiff on the main, twenty miks further to the westward of 
Bahrain^ is of moderate height^ and not of any considerable ex- 
tent Ail the coast to the eastward of Bahrain is very low dnd 
sandy, until it joins the mountains over Cape Mussendom. 



On the Lofty FUghi of the Condor. 

M^sxT to the Condor, the Lammergeier of Switzerland and the 
Faloo destructor of Daudin> which is probably the same as the 
Falco Harpya of Linn^us, are the largest flying birds. 

The region which may be considered as the habitual abode ot 
the Condor, begins at a height equal to that of Etna, and com* 
prebends strata of air at an elevadon of frpm 9600 to 18|000 
feet above the level of th^ sea. The largest individuals that 
are met widi in the chain of the Andes of Quito, are about four- 
teen feet from the tip of one wing to that of the dther, and the 
smallest only ei^t. From these dim^nsions^ and from the vi* 
fiual angle under whidi this Inrd sometimes appeal^ perpendi- 
cularly above our heads^ it niay be judged to what a prodigious 
height it rises when the sky is clear. When seen, fot? example^ 
under an angle of four minutes^ it must be at a perpendicular 
distance of 6876 feeti The Cave of Antisana, situated op^ 
posite the mountain of Chussulongo, and from which we mea- 
sured the bird 8otoing> is situated at a height 6l 12,958 feet 
above the levd of the Pacific Ocean. Thus, tbe absolute height 
which the Condor attained, was 30,834 feet, an elevation at 
which the barometer scarcely rises to IS inches. It ia a Some- 
what remarkable physiological {^enomenon, that this bird, whick 
for hours continues to fly about in regions where the air is sq 
rarefied, all at once descends to the edge of the sea^ Ieis along tbe 
western slope of the volcano of PiehiYicha^ and thus in a few 
minutes passes as it were through all th^ varieties of climate. 
At a height of 20,000 feet, the air-cells of the Condor which 
are filled in the lowest regions, must be inflated in an extraof- 
dinary manner. Sixty years ago, UUoa expressed his astotuslu 
ment at the circumstance that the vulture of the Andes could fly 
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at a height where the mean pressure of the air is only 14 inches.^ 
It was then imagined, frcon the analogy of experiments made 
with the pneumatic machine, that no animal could live in so rare 
a medium. I have seen the barometer fall on Chiniborazo to 
18 indies 11^*0 lines. My fri^d, M. Gay Lussac, respired for a 
quarter of an hour in an atmosphere whose pressure was only 
0".3288. At heights like these, man in general finds himself 
reduced to a most painful state of debility. In the Condor, on 
the contrary, the act of respiration appear^ to be performed with 
equal ease, in mediums wherte the pressure differs from 12 to 80 
indies. Of all living beings, it is without doubt the one that 
can rise at will to the greatest distance from the earth^s surface. 
I say, at will, because small insects are carried still higher by 
ascending curretits. Probably the height which the Condor at- 
tains is gtM,et than that which we have found by the calcula- 
tion mentioned above. I remember that on Cotopaxi, in the 
^lain of Suniguaicu, coVered With pumice, and elevated 1B,578 
feel above the level of the sea, I perceived that bird at such 
a bdght, tliat it appeared like a black dot. What is the smallest 
ahgle under which object* weakly lighted fire distinguished .?-(• 
Th^ diminution which the fiiys of light Undergo by pasmng 
AroUgb the strata of the atmosphere, has a great influence upon 
the minimum of the angle. The trahspai^ency of the air of 
mountains is so great under the equator, that, in the province of 
Quito, tis I have elsewhere shfewilj, the potichb or White mantle 
of a persion oii horseback is distingltishable at a horizontal dis- 
tance of 84,089 feet^ and consequently under an angle of 13 
seconds. , 

* Asttonotnkal ob9a*Tation9 made by order of the King of Spain, p. lOSI. 

-)- It is probably one minute. In 1806, a balloon, which was four fiithomjs 
ih diameter, Was seen with thehaked eye at Berlin to fall at a distance of 
«>,flOO Ibet. It was ttien uild^ a vlsttiU khgie of ^^* But it 6oUld have 
been disUnguiihed at a much greater distance, notwithstandiiig the consti* 
tution of our northern: atmosphere. 

$ In my memoir on the dimiiiution of heat, and on the low^ Umit of pet- 
petaal snow. 

Humboldt^ fdOileawt tk /a Nature^ t ii pp. 12*mJJ^ 
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Notes in regard to the Geology of Cherry Island and SpUz- 
bergen. By Professor Keilhau of Christiaiua. 

JL Hs great primitive land of Scandinavia continues onwards to 
the extreme point of Norway ; but in this high latitude, some 
newer formations make their appearance among the older. The 
sandstone-quartz of Alten has been known since the travels of 
the celebrated Von Buch. On the east, towards the Russian 
dominions, there is a considerable district which deviates more 
from the primitive formation than the sandstone-quartz of Al- 
ten does. Sandstone and conglomerate extend across the sub- 
jacent gneiss in a horizontal position, and here we do not meet 
with the well kno^n Norwegian and Swedish transition rocks^, 
but what appear to be secondary deposites. Notwithstanding, 
it is difficult to refer to its proper place this sandstone of East 
Finmark. Neither beds of limestone nor organic remains have 
been met with in it, yet it is probably nearly allied to the " old 
red sandstone.*" The porphyry and amygdaloid of this forma- 
tion are here represented by daysUme and jasper. 

Hence, in Eastern Finmark, we find ourselves on the edge of 
a great secondary basin. The first land which rises above the 
level of the ocean in the Arctic Sea, beyond the North Cape, is 
the small Cherry Island (Bear. Island) in north latitude 74"" SCX, 
which is entirely composed of secondary rocks, horizontally stra- 
tified, and cut perpendicularly on the coast into cKffs. The 
rocks are principally sandstone and limestone. The limestone 
abounds in petrified sea-shdls, and in the sandstone he discover- 
ed a bed of coal from two to four feet thick. Further to the 
north, the depth of the sea is so inconsiderable and uniform, 
that the seamen, after seeing the horizontal strata of Chenry 
Island, conclude that they continue on their course northward, 
to sml over the horizontal basis of Cherry Island, over beds 
which are visible on Hope Island^ and the Archipelago of the 
Thousand Islands. These beds are said to be of a soft blackish 
clay^late. The Thousand Islands lie off East Spitzbergen. 
Here there is a lofty extensive table-land very steep towards the 
sea. Already at the distance of half a degree of latitude, a ho- 
rizontal stratification is announced by a layer of snow, resting 
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on a Uack wall c^ rock. On approaching towards the west side 
of Stansfonelandy between 77° and 78"" N., the lowest bed at a 
distance appears to be basalt. It proved to be a coarse granu- 
lar trap-rockj' sf^it by means of vertical rents into imperfect 
columns. This bed forms a flat extent c^ coast, about ten miles 
and a quarter broad, and forty-one miles long, and is the base 
or fundamental rock of an alternation of fine granular sand^ 
Honey an arenaceous marUslaU, compact siliceous Umestone, 
and frequent repetitions of the trap-rock. Organic remains 
were not discovered either in the sandstone or limestone. This 
same formaticxi ajqiears to extend to north latitude 80°, and 
probably forms the greater part, if not the whole, of East Spitz- 
bergen. It is true some boulders were met with, whidi point at 
primitive rodcs, viz. a rounded mass o{ gneiss. But the^e boul- 
ders may have come from West Spitzbergen, which furnishes a 
great primidve chain. 

An interesting depout of sheU-dMf was observed at Stansfore- 
landyin vdiich the shells {bivalves) were of the same kind as found 
« in a amilar day in the southern parts of Norway. This depo- 
site extends onwards nine miles and a half from the shore, and 
rises one hundred feet above the present level of the sea. The 
heaps of whalebones found at a considerable height on the 
Thousand Islands may stand in ccmnexion with this appear^ 
anoe. 

The primUive nodes c£ West Spitzbergen appear at the 
South Cape in lat. 76^''. They are mica^latef with numerous 
beds of quartz. In Horn Sound and Bell Sound these rocks 
form the high land ; and, to judge from the form of the moun- 
tains, these or other primitive rocks ascend higher on the west 
coast. The primitive rocks, where examined at the South Cape, 
wore perpendicular, with a direction from N. E. to S. W. To- 
wards the east, lay a formation over the very limited primitive 
dbtrict, which certainly belonged to that of Stansforeland. 

A new formation occurs westward along the sea-coast, in 
fiixds, under the high chain,- and in small flat islands, which lie 
in front of the coast. There appears to be but foeble traces of 
the transition period, but more evident symptoms of secondary 
deposites. In the year 1826, sea-horse fishers from Fmnmark 
Inrought sixty tons of' coal from £issund,'in north lat. 78°. 

OCTOBER — DECEMBER 1829- K 
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The coal of Sjntzbergen, which extends beyond north latitude 
79*, resembles canneJ coaJ. The gypsum also, which occtirs ex- 
tensively in many parts, bdongs to the secondary rocks of this 
coast. Spedmens of it can easily be jMtx^ured in Finnmark. 
y^ry far towards the north, on the west side, limestone occurs 
extensivdy di^bttted : it is possible that it may belong to the 
primitive chain, if this stretches out so ftu-, but more probaUy it 
is of newer fmmation. 

From what is known of the east coast of Greenland, it ap- 
pears, between north latitude 71*" and W, to resemble Spitzbei'. 
gen so much, that we may place there the western boundary of a 
particular territory, whicb is bounded on the south by the Scan* 
dinavian primitive mountains ; but on the east embraces a part of 
Nova Zembla, and may extend f6l*ward ta the Strait of 
Waigat2. 

N^ R'^The {»eee(&i^ observations word defivered at 'the 
meetii^ of N^waliBti in Berlin, hi September 18S8) by the ae- 
tive and enterfuising traveller Keilhau himself. 



Is the Domes^ C^i originaUy a natifve of this Caimtryf 

It has tox years been a question with naturalists— Is the Wild 
Cat of Europe the original of our Domestic Cat ? Some have 
referred all the varieties of the house cat to our wild cat; ot^n^ 
as Brehm, Fleming, &c., rejecting this opinion, maintain that 
the liBUse, or dcnnestic cat, belooga to a wild spedes no wbcve 
found in Eun^, and that the Eun^)ean wild cat is a pecuii«r 
and distinct species. In the former volume of the Journal^ 
vol. vii. p. 869) we noticed the discovery oi a species of cat in 
Nubia, by Riippel, the Felis maniculatcL^ which he r^ards as 
the original stock from which the domestic cat of the Egyptians 
was deriyed, and whence, probably, alsoqprung the domestic cat 
of Europe. TUs oj^nion we consider as probable. However 
it may turn out as to the species from which the domestio cat 
ori^nated, there can be little doubt of its being (Afferent from 
our common wild cat, FeUs Catus. 
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When we examine the wild cat, we find that it is much larger, 
has a stronger make, is more powerful, and has a shorter and 
thicker body and head, than the domestic cat. These distinc- 
tions shew that the two animals cannot well be coniddered as 
bdonging to the same species. The great sise of the wild cat, 
in comparison with the tame cat, intimates that they are very 
different from each other. All wild animals, by domesticatioD, 
become stronger and larger, which is the reverse of what we 
observe in the domestic cat. The wild cat, if the domestic cat 
is derived from it, has become smaller by domestication, which 
is contrary to all experience, in regard la other ammals. A 
principal proof thnt the tame cat is not derived from the wild cat, 
\\€& in the differences of the tail in these two animals. That df the 
wild cat is strong, and of nearly unifbrm thickness, and as if cut 
off at the end ; further, is provided with a tuft of hair and three 
dark rings, while that of the domestic cat is proportionally much 
longer, more slender, gradually tei^mmating in a pointy and< is 
provided with triore than three rings. Fur^^ier, when we eom^ 
pate the skelefeoti of both eats, we find,* bendes other tovMAtr*- 
able differences, that the tail of the domestic cat has more veri. 
tdbwB than that of the wild cat. 

Where such marked differences occur^ we cannot hesiti^te in 
believing, that the domestie cat has t^tA origuiated fhsn our 
wild eat. If xhQ Fdis memkulaid of Riippel is the dtighlftl of 
our domestic cat, thfeki it fellows that probably it was broogfal 
at an early period from Nubia into Egypt, frtfcn thence to 
Greece and Italy, and, in course of time^ was spi^ad over other 
countries in Europe. Hence, probably our domestiie cat origi- 
&ated in the East, f^m wh^ce we hate obtained tb)» most of 
our domestic animals.* 

• Br Ftemiiig, in liift ^ Brildih Aniauds,*' page 15, says, '' ItisginevdJor 
bdicf^ed by naturaBsta, that the wild cat is the parent stock of the FeUt 
Cahuy var. domestiew^ or common house cat. Seyeral circumstances appear to 
be at variance with this supposition. The tail of the domestic cat tapers to 
a point, while in the wild cat it terminates abruptly. The head, too, is 
boger in piropoHioa to th^body. Tk^ size is mtfob «malledr, a charaicta' at 
Tttianoe with the ordinary eflfectn of domestication^'' 
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Account of a new species of Mineral named Potybasiie^ and 
Observatiofis on Zinkenite. 

L HIS mineral has been hitherto confounded with the Sprodgla- 
serz, but is distinguished from it by form and compositioH. 
Bose was the first to point out the difference of this species from 
Sprodglaserz, and communicated to his brother H. Rose the 
following observations : — The crystals of this new species are 
regular ^-sided prisms, which are commonly low and tabular, 
and terminated on the ends by planes perpendicular to the axis 
of the prism. The lateral planes are transversely streaked, and 
ipeet under 120°. The planes perpendicular to the axis are 
streaked in a direction parallel to the planes of an equilateral 
triangle, or parallel to the alternate terminating edges of the six- 
sided prism. Hence it follows, that the crystal must be rhom- 
boedral. The fracture is uneven. The crystals are iron black ; 
lustre q>lendent both an the fracture and external surfaces. 
Colour not changed in the streak. It is sectile ; hardness be- 
tween that of rock salt and calcareous spar. Specific gravity of 
a variety from Durango in Mexico is = 6.21 4, at temperature 
(rflO^S. R. 

The Polybante occurs partly in superimposed crystals, partly 
massive and disseminated. It occurs in vdns in the mines of 
Guanaxuato in Mexico; also at Guarisamey in Durango, in 
the same country, with crystallized copper pyrites and calcare- 
ous spar; and also with stilbite, as at Andreasberg in the 
Hartz. Probably the six-sided tables, streaked on the terminal 
planes, from the mine Morgenstem near to Freyberg, belong 
to this species. 

Wemer^s description of Sprodglaserz includes two ax-sided 
prisms ; one, whidi, when carefully examined, as has been done 
by Mohs^ proves to be an oblique four-sided prism, irith 
truncated acute lateral edges, and this is the Sprodglaserz of 
Mohs ; the other, which is a regular six-sided prism, is the pre- 
sent species the Polybasite. The Polybasitc of Guarisamey, 
in Durango, in Mexico, affords the following constituent parts: 

Sulphur, 17.04; antimony, 5.09; arsenic, 3.74; silver, 
64.29; copper, 9.98; iron, 0.06 = 100.16. The portions of 
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sulphur taken up by the antimony and arsenic, for the sulphuret 
of antimony and sulphuret of arsenic, are = 1.90 and 2.40; al- 
together 4.30. The silver takes up 9.66 of sulphur, in order to 
form the sulphuret of silver, and the copper 2.53 sulphur to 
form the sulphuret of copper. The quantity of sulphur is three 
times greater in the electro-positive metallic sulphurets than in 
the electro-negative ; the quantity of sulphur in the sulphuret of 
i^lver and sulphuret of copper is as 4 : 1. The formula for the 
compound can therefore be expressed as follows : — 



Cop.9.|l* + 4A94 



Sb 

m 

As 



In this compound, theref<»'e, the sulphuret of antimony and 
the sulphuret of arsenic are combined with the greatest quantity 
of base, and hence the name Polybasite, given to this species, 
from ^«Av$ and fit$o-*f» 

ZinJcenitf. --^Tiose rdfers this mineral species to the prismatic 
series of Crystallisation, and Hartmann, in his interesting popu- 
lar Lectures on Mineralogy, does the same. Lately, the last 
mentioned author informs us, that he has fully confirmed this 
opinion, by finding crystals in the form of rhomboedral prisms, 
beveUed on the extremities ; the bevelling planes set straight on 
the acute lateral edges of the prisms ; the crystals grouped as 
in arragonite. In opposition to this statement, we have that of 
Mohs, (in Partsch^s Catalogue of the Vienna Imperial Cabinet), 
and of Haidinger (Anfansgrunde der Mineralogie), who 
maintains that Zinkenite belongs to the Rhomboedral System. 



On the Egg cf the OrnWiorynchus. 

]\I. Geoffsoy St Hilaiee lately communicated to the 
Academy of Sciences, a letter contuning the figure and 
description of an Ornithorynchus^s egg. At the same time, 
he made some remarks on the discussions which have arisen 
among the naturalists of Europe, respecting the classifica* 
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tion c^the grodp of Mon^remaktj awpn?bendiBg the EckidmK 
and Ornithorynchi. Most Daturalists refer these angular animak 
to the class pf mammifera, and consider them as viTiparoua M. 
Geo^y St Hilaire, however, has always belieyed diese aninak 
to be oviparous, and to ccmstitute pf themseWes a fifth dass, en- 
tir^y different horn the mammifera. For a moment, .however, 
the question seemed to be dedded against htm. M. Medcel 
imagined that he had found mammae h% the ormthoryoehua, 
and described the texti^re of tb^se organs. M. St Hilaire, 
however, midntains, that, notwithstanding M. MeckePs ability as 
an anatomist, he had been deceived an this point, and that what 
he had taken for mammas was something else. When this in- 
formation reached us, we wrote to an intelligent friend on the 
subject, and the following is his answer to our queries : — 

" Your informer probable goes too far, when he says that I 
have ^en and eiramined the egg of an Omithorynchus. I have 
examined the shells of two eggs in the possesion <^ Mr Lead- 
beater here, and brought from New Holland as those of the Orni- 
:lhqryl¥^hu3, You are aware that M. Mnrdochf and other tra- 
veUerss have midiUaiDed that they have smi the €gg$ of this 
«£timal, and thfit Mx Hill^deolahcd^ thtit, in dissecting a female, 
hfef^ijod a 8jn|dt yeHm i^gg in the left ovary. Gegffroy St 
Hilwre'has l^y conftiied the details of Metiel about the 
mas^mary glan4^5 find con9idier3'.tbe«e origans of the Omitho- 
rynchufi as of th^ sai^e flati^re with the odorous glands of- the 
©quij^eia. The dfty h^c^ I Ml Paris, m Septem^r krt, that 
,(weft$ff^}e ^na^oHiii^ m^Utiotied to ^ej tibat he waa.perfectly? cim- 
oydpce^^ t^t tbft jf^rpithotyncbi^^ ifi a tmUi pviparoiU r4ptil0, ft»iP 
1m i93(apioa(iQn< of its structure^ and t)articulaiiy fi?6m ills organs 
of generation. As you might expect, .Geoffroy St Hilaire felt 
' a Qeep'intcrcsc m "my news aoouc me eggs a« ' prcscnL ex n i oi ecu 
in London and Manchester, as those of this animal, and he en- 
treated me to sesd Um soon whatever infoimali<)n I could ob- 
tain regarding them, or to pixxsure for him a specimen. 

^^ Two of these eggs are th die possession of Mr Leedbeatar, 

>!F»L./S. of Brewer 'Stteet here, and two are preserved an Ae 

Musesun of Manchester^ as I am infcntned by him. The wfadie 

fjMir were brou^t ixcma New HoUmd by Holmes, a oolleelor 
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of objects of natural higtory, who has resided many years in that 
country, and who is known to some naturalists in London. 
They were brou^t alcmg with a munber of Australian birds to 
Mr Leadbeater, who has a splendid collection. Mr Holmes 
was shooting on the banks of the Hawksburgh, River, a great 
way up the country, when he saw an omithorynchus rise a few 
feet before him, and escape inio the river: he saw the animal 
distinctly, and knew it well. On emunining the sppt where it 
hftd been sitting, he found a depression about 9 inches diaipeter 
in the sand, and the £our ^gs in question lying in that boUow* 

*^ The eggs are certainly not those of a bird, but they yery 
doaely resemble in form and siee tbose which I have foUnd in 
many Saurian and Ofdiidian reptiles, not a tenth part of the si^ 
of an <Hiiith(Nryiidius. They have qot a thick and a niurow 
end Kke most birds^ eggs, but have a cylindrical form, 3uddenly 
rounded ^t the extremities, and are of equal thickness at both 
ends, precisely Uke those in the oviducts of several r^tiles be* 
tore me. The shells only are preserved, and one of them is 
broken, which shows its inner sur£eu;e. They have a Uniform 
dull white colour, and are much more thin and translucent than 
fairds^ ^gs of the saine,aze. They measure 1| inch in length, 
and fths of an inch in breadth. When we examine the outar 
surface of the shell with a lens, in place of finding the uniform 
opacity and compact texture of a bird^s egg, we observe that the 
caieareous matter is so deposited in the membrane^ as to present 
a beautifbl reticulated or cellular appearance, not by the for- 
matioQ of actual cells, for the surface is quite smooth and uni«. 
form, but merely by the white opaque earthly matter having so 
disposed itself in the transparent membrane, as to appear like 
so many minute cells, with a tranq)arent centre. The inner sur- 
face of the broken shell does not present this reticulated appear^ 
anecj the wlute earthy matter being there deposited in separate 
particles, and giving the whole a mipute granular appearance, 
when viewed through a lens. 

^^ This is not the kind of information you expected to rec^ve 
about the eggs of this remarkable animal, which Lesson con- 
aiders as a bird, Cuvier as a quadruped, and Groeffiroy as a rep- 
tile, and I am sure it is not that kind which I should have 
been deliglited to have been able to communicate to you.*" 
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On the Philosophy of Nature, 

Al. Geoffroy St Hilaiee^ read lately to the French 
Academy a memoir, entitled Meditations an Nature. He 
began with general con^erations respectibg the new liM^anch 
of srience cultivated in Germaily, and which has been called 
the Philosophy of Naiwe. He pointed out the course pur- 
sued by the partisans of this philosophy, which has not only 
been puUidy taught, but is professed by men of pn^ound 
knowledge, l^he phXhsop^er* ofnaiiuTe have two objects in 
view : 1*^, That of assbdating in th«r cpnceptions the wjbole of 
the phenomena of nature ; 9diy^ That of arriving at these con- 
ceptions, not by deductions a priori derived from the observa- 
tion of particular facts, but by original views. • . 

The author shewed the r'lsk there is in following such, a course, 
and how easily those who pursue it may £ei11 into error. He did 
not deny; however, that a man of genius might, by means of 
it, do great service to science. 

Kepler proceeded in almost all his astronomical investiga- 
tions according to the inspiration of his genius, without wsidng 
for the results of observation. Tydbo, his master, warned him 
to give up these vain speculaiions. The advice was excellent. 
" But,*" says Delambre on this subject, in the.Biographie Uniwr- 
selle, " what should we have lost, hadit been followed? Such 
xx>nduct, it was said, was folly ; but to this folly Kepler owed 
his glory, for it led him to the discovery of his immortal, laws. 
This temerity gave to the genius of Newton the means of ar> 
riving at the proposition, that every partide (^matter gravitates 
to every other particle^ with a force inversely proportional to the 
squares of the d^tance^ the most important law of philosq)hj. 
Assuredly, when this law, which is now the foundation-stone of 
all physics, was conceived and reduced to this state ci sublime 
simplicity, it was the genius alone of Newton, procee^&i^ upon 
the theories of Kepler, which could elicit it. 

The author then gave a concise view of the priiK3pal opimons 
entertained by the partisans of the philosophy of natuice. Tbesn, 
speaking of an assertion made by several of themi' who have 
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represented bia own investigations in general, and in particular 
his idea of tbe unity of oi^anic composiuon, as a proof of the 
great results to which a conception a priori might lead, he pro- 
tested i^ainst svcch an assertion ; and, after giving an account of 
his discovery, shewed that it was the result of the generaUzation 
of a serks of particular researches, and of observations made 
with all due care. 

It was by following this course that tbe author succeeded in 
placing his law of the unity of organic coaipodtimi among the 
number of established prindples. The details into which he 
entered on this subject appear to us worthy of attastion. 

He &rst replied to those who think they see some resembhnoe 
in his principles of the unity of organization to the old idea, that 
all the beings of nature were created in view of each oOier^ and 
shewied how bis great principle diflSers from this hypothetical 
and insignificant proposition. 

But, it will he sud, is rmt the philos<^ical resemblance (^ 
.animated beings an idea that has been debated m\te tbe days oi 
Aristotle ? Undoubtedly it is ; but the question was far from 
being solved : and the author himself, when he took it in hand, 
set out from considerations which would have led him a priori 
rather to admit two types of organization than one only* Con- 
aidering the important oflke which .respin^tion performs in the 
life of organized .beings, and strtick with the incontestible idea 
that tbe food is only converted into animalized substance, in con- 
sequence of tbe phenomena of respiration, and under its influence, 
he would have been led to think that organized beings , separate 
into two very dbtinct classes, according as they respire in media 
so essentially different as air and water. But observation, and 
observtation alone, apprised him that this is not the case, and 
that there is only a ^ngle being capable of being modified 
according to circumstances, so as to live in air or in water. 

Coniuder the vertebrate animals, for example : they are evi- 
dently constructed in a twofold point of view. Thar embryo 
presents the principle of two respiratory organs, so that if these 
organs are equally developed, as in the amphibia, they exist to- 
gether in the adult animal without injuring it, and, on the con- 
trary, serve it successively in their respective medium. Let one 
of these organs predominate over tbe other, there results an ani- 
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mal bfeathing in the lUr or a fish. And wborevwr, in this very 
case, the {nredominant system does not stifle the other entirely, 
there aliwap remain traces of the hitter, the existence of which 
is suffidodt to attest the twc&M: original design, and wiK>se de- 
velopment, limited as its uses, so &r from hurting the free «x- 
erdse of the opposite system, enriches it with constantly useM 
aids. 

The auUior th«i spoke of Im researches reelecting insects. 
He dwelt particularly ^n his numerous investigations on the sub- 
ject of monstiodty, on those by means of which he succeeded in 
shewing that all the cases of monstrosity, fOTiii^rly considered 
as lusus or sports of Nature, on the contrary furnish so many 
proofs of the constancy of her laws. It was espedfdly in conse- 
quence of this examination that the audior arrived at this en- 
tirely unexpected result, which very haj^ly solves the dificul- 
ties, and explains them in a perfectly natural mann^ : that it is 
not the organs themselves, but the aaaterials of which ibe organs 
are composed, that recur in all animals in invariable positions, 
which are in short always and decidedly similar. 

" There results from this recital," said the author in conclud- 
ing, ^^ thut, if we b^ve in the determinate existence of certain 
organic materials, in that of a very small number of laws fcnr 
arranging them, in a prescribed and^necessary order of arrange- 
ment, and consequently in the ph^osophical' similarity of beings, 
•and, finally, that if we have made of these propositions, extended 
to ell their identical cases, the subject of an abstract and g^ieral 
principle, we have not at least concaved it before examining 
facts, but we have, on the contrary, adopted it as the result of 
loAg and laborious researches.^^ Le Globe. 



Observations on the Daily Periodical Growth of Wheat and Bar- 
ley. By TVf . Ernest Maykr, Professbr at Konigsberg. 

JLsE author, who distinguishes himself as well by the accuracy 
^pf hU . observatbns as by the pbilosppbical direction which 

he gives them, had already made known to \xs the rapidity of 
.^owth of the stalk of Amafyllis belkuionna^, which hsach 

* Mem* de k Soc. Horticult de Berlin, t. t. p. llii 
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ihsLt it inay efftn be fi^owed by the ey^, and is mueh^^piicker 
daring the day than during the a^bt. 

The Stan of btAbous f^apts, wfaicb eoly be^ at tbdur summii 
a single flower, or a aio^ buileh of flefwera «[ive}oped in a 
spatha, is without doubt th^ organ best suited for oh6evvQ|il»^ 
of this kind, not only becausf its @dow^ is veary i^ftpd, but ako 
because the bulb presents a fixed base, and the ori^n of the 
fi|)atlm a deterBunitte summit But as the author was sepasible 
that no imp(»rtant result oould be obtained otheirwisi^ than by 
the comparison of a pretty large number of observations nuide 
in neariy similar drcumstaoces, and as he could not easily piso- 
i^ure a snffieient number of individuals of this kind, he resolved 
to make his experiments upon graminesB, ajod consequently 
upc» leaves. 

Alter {Wanting in flower^pots seeds of whsai and barley 
whkk be placed three md three in each vessel, he selected for 
his expeifanents four pots, atmtaining six plants of whe^tand 
barley, which appeared to him the nearest to e^pb other in size. 
These vessels were placed in a very light room, heated once a 
day at six ia the m<M'ning, by means of a large earthen-ware 
stove. The shuttars of the apartm^t were hermetically closed 
every eveiwg, and were opened figain at day-bivaak. A 
jfoamBar'a thermagtieter, placed near the window at the height 
of the vesB^, marked^th^ teiiipeprature of the f&p^rUnent, and 
was consulted each time that the plants were measured. 

. The 4d>s^rvatipns co|xiQience4 PP. the 11th Marel>, at e%ht in 
the evenings and oontimied t\ll th^ 1^ March, at eight in the 
motning. During thia p^od oi&ve nights wad fimr haur&, the 
weather was in general ck>udy and ^jft, lond the #Mn app^cyred 
xndy on the mormag of the 14th. The external temperature of 
itfae^itBKKiphere, of which the author ^ves a table, presents the 
'fillowuig geaearal result : 

At 7 in the Morning. At S in the Afternoon. 

. Hue MiD. Max. -Ifln. 

-»-r. — ©".as, +4.''00. +1^46. 

The temj^^eratu/^ of the apiuptinevi nevtfr rose above + 17°.50, 
andf]»ever feH below + 14^0tt ; whiijH ^vdsa'mean of + 15^75. 
iThe .author also gives a tuble of the state of th^ tei^^ratur^ of 
the room for each observation ; an4 temltrk s that tbe gradual 
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progress ci the temperature of the apartment, although artifi* 
cial, was yet more or less in connexion with the motions of the 
external temperature ; for the temperature of the apartment at- 
tained its minimum between five and six in the morning, at the 
moment when the stove was Ughted ; it increased rapidly, until 
two or three in the afternoon, and then gradually fell back to its 
hiinimum. 

Td measure the growth of the plants, theauthor made use of 
a Paris foot divided into inches, lines, and quarter lines. This 
instrument was furnished with a sufficiently broad base to let it 
be placed upon the earth in the pots, as near as possible to the 
plants, and always in the s^me place. The plants were con- 
stantly platted and measured in the same order, and at the same 
hours. The author having always measured to the summit of 
each plant, has necessarily comprised in his apprecidtians of 
growth, organs of different knots in various degrees of develop- 
ment. The cotyledon^ or first leaf of the gramineas, rises from 
the ground to the height of about an inch before the second leaf 
can be perceived, which rises from the former by the first leaf. 
Thus he began with measuring up to the point of the first kaf 
or cotyledon ; then, when the second was visible, to the point of 
this second leaf, and lastly to the point of the third. The in- 
temode of the first leaf had ceased to grow, the intemode of the 
second was still growing, and the third was only beginning to 
shoot. 

The wheat plants a, 6, r, of the vessel No. 1, and the barley 
plants g, A, i, of the vessel No. 3., had their cotyledon almost 
entirely developed, when they began to be measured. The 
plants of the vessels Nos. S. and 4., on the contrary, scarcely 
shewed themselves above ground, and their second leaf did not 
become visible until the 13th, although the seeds had been sown 
on the 7th. On the 16th, in the morning, the third leaves of tl» 
three plants of wheat of the vessel No. 1., and of the two barley 
plants of the vessel No. 4 (the third having perished) had at- 
tained nearly the third of the limb of the second leaf, which 
continued to grow, while the third leaf of the barley plants of 
the vessel No. 8. had already attained the half of the limb of 
the second leaf; lastly, the three plants of the vessel No. 2. had 
not yet shewn their third leaf. 
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These details may appear unnecessarily minute, but they 
prove the scrupulous accuracy of the author, and shew what de- 
gree of confidence his observaUons deserve. 

They are followed by a taUe, in which the author has con* 
signed every two hours, fit)m eight in the morning to ten at 
night, the total height which each wheat and barley plant had 
attained, from its base to its summit The growth observed 
during the hours of the night is also marked for each plant. 
, This table contains 383 observations marked in inches^ Une$ and 
Jburths of lines. The author himself has extracted from this 
table the principal data to form another^ which we here copy, 
and which presents the means of the periodical growth of each 
plant for each of the six periods of the day, consisting of two 
hours, and for the night period of twelve hours. 

Mean of the Periodical Growths of the Plants of Wheat and 

Barley, 





In Pot Na 1. 


In Pot No. 9. 


In Pot Na 3. 


In Pot Na 4. 


a. b. e. 


A «. /. 


g. *. i. 


U m. 


Prom 8 p. M. to8 a. m. 


6175 6.93 6.31 


5.31 4.56 4.31 


5.18 5.60 5.31 


4.31 4.31 


10 a. m. 


1.68 1.93 1.25 


1.00 1.18 0.93 


1.31 1.50 1.06 


1.00 1.18 


11a.m. 


1.06 1.25 1.43 


087 0.81 1.18 


1.00 0.81 0.93 


0.68 0.93 


2 p. M. 


1.43 1.37 1.18 


1.00 1.31 1.12 


0.87 1.25 1.00 


1.25 1.31 


4 p.m. 


1.68 1.31 1.37 


1.31 1.1^ 1.56 


1.12 1.06 1.25 


1.25 1.31 


6 p. M. 


0.87 1.00 0.75 


0.87 0.62 1.00 


0.62 0.87 0.50 


0.87 0.81 


8 p. M. 


1.06 100 1.06 


0.43 1.06 0.37 


0.87 0.62 0.81 


0.81 0.75 


Total of growth. 










From 8 A. M. to 2 p. m. 


4.17 4.55 3.86 


2.87 3.30 a23 


3.18 3.56 2.99 


2.93 3.42 


2 p. M. to 8 p. M. 


aOl aSl 3.18 


2.61 2.86 2.93 2.61 2.55 2.43 


2.93 2.87 


8 A. M. to 8 p. M. 


77-83 7.86 7*04 


5.48 6.16 6.16 5.79 6.11 5.42 


5.86 6.29 



These measurements are in fourths of lines, and their centesimal frac- 
tions. 

Far from being surprised at the anomalies which this taUe 
presents, in the periodical growth of the eleven plants compared 
together, one is astonished at not finding these anomalies great- 
er, when he recollects, \sty That the plants were not of the 
same i^)ecies ; 2(%, That they were in di£Perent stages of evolu- 
tion at the pariod when the experiments commenced, and that 
some of them had even *ceaeed to grow before the end of the 
experiment. 

The following are the general results which the author de- 
duces from his observations. 
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Istj The growth was generally more aooderaled during the 
twelve hours of day, than during the twelve hours of mght. 

Stdlf/y The growth wm genendly more raf»d from ei^t m the 
inomii^ to two afi»*noon, than in the subsequent period of six 
hours. 

8(%9 The grorwth of each plant presents daily two periods of 
accderation and two periods of reiarddiion ; the first accelera* 
tion shews itsdf between e%ht and ten in the morning, the se- 
cond between noon and four. 

Thus when the total growth in length of a plant of barley 
is 11"\76 in the twenty-four hours, this increase will be distri* 
buted periodically as folbws : 



From 8 a. m. 


to 10 ▲. M. 


- 1.27 


10 


It 


0.99 


12 


2 p.m. 


1.19 


2p. Jf. 


4 


- 1.S0 


4 


9 


0.79 


6 


8 


0.88 


8 


8 a. m. 








6.34 
, 1170 

The author also de(iuces from his table the means of the 
total growth of each of the plants taken separately, from eight 
in the morning to ten at night, and he estimates the means of 
all these individual growths during the same period at 0"'.80. 

The most remarkable circumstance which this series of ob- 
servations and calculations presents, h without doubt the aUer- 
note acceleration and slackenings, which takes place tliree times 
a day, in the morning, shortly after noon, and later in the even- 
ing, as well as the relation which is observed in the interisity of 
each acceleration, and of the slackening which follows it. The 
greatest acceleration takes place from noon to four o'clock, and 
is followed by the greatest slackening. The small^t acce- 
leration takes place from six to eight in the evening ; and the 
slackening which immediately follows it from eight to ten, is the 
most imperceptible of all. 

Heat is with reason considered as the principal agent of all 
regular vegetative growth, and wc know that heat follows a re- 
gular progress in its daily increase and diminution. Moisture, 

4 
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although necessary to plants, does not, on the contrary^ appear 
to be submitted to any rule of time or quantity. As to light, 
vegetables require it of a very high degree of intensity, be- 
fore they can arrive at certain periods oi thar perfect develop- 
ment ; but it is much less necessary to their growth in length. 
It would therefore appear of importance to compare the periodi- 
cal motions of the growth of the young plants, with the vari- 
ations of the internal temp^ature of the apartment. For this 
purpose, the author gives a table of its variations ; but he has 
found little or no connection between the oscillations 6[ the 
thermometer, and the osdillaticws observed in the growth d£ 
the young plants. The only relation which he has been able to 
make out betwe^i the two taUes, is that presented by the eir- 
cumstances that the first acceleration of the growth coincides 
with the most rapid ascending itiotion of the thermtometer, be- 
tween eight and ten in the morning. But this coincidence does 
not again present itself in the subsequent periods ; and even the 
greatest acceleration which takes between two and four in the^ 
afternoon, happens at the moment when the thermometer begins 
to fall. 

The author concludes Ins curious memoir, by observing that 
it is somewhat probable that these periodical oscillations of die 
daily growth depend upon the vitality of the vegetable alone ; 
or tfaat> perhaps, the cause is a complex cause; that the /?#- 
riodicUy of the oadliaticms depends upon the vital^, and their 
ifUensi^ upon; e^vterrud causes. But as it would be improper to 
draw too positive generdi conclusions from the small number of 
observations which he has made, he proposes to continue them, 
and in the miean time lays before the public what he has been 
aUe to g9th^ on this interesting, subject in tbe hope of exdting 
others to similar researches.?^ 

* Bxtmct from the Linnga, t ir. pp. 98.113. Bib. Univeffs. Feb. 182SI 
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Plan for ascertaining the Rates of Chronometers by Signal. 
By R. Wauchope, Esq. Capt. R.N. — Communicated by 
the Author. 

Bast£R Duddikostok, Portobello^ 
My Dear Sik, 28d NQvember 1829. 

In sending you the accompanying plan for regulating chrono- 
meters by an instantaneous agnal, I may mention that the sub-' 
ject has occupied my attention since 1818, when I ftrst propos- 
ed a telegraph for the purpose to the Lords of the Admiralty, 
and, in 1824, I agsun wrote on the same subject, and received 
a letter of thanks from their Lordships. 

I now feel particularly hs^py in stating that their Lordships 
have directed a trial of the above plan to be made at Ports- 
mouth ; and, in a letter of the 12th of this month, from an c^- 
iicer in an official situation there, who has taken a great interest 
in and superintendence of the signal, he says, — ^< The Admiral 
and myself were at the Kings's Sturs, when a boat' from a line- 
of-batde ship litnded with her chronometers, &c. not only to set 
them by the clock at the Observatory, but they had brought 
their artificial horizon and sextant to take sights. It was blow- 
ing very fresh, and the ship I believe was waiting for this in- 
convenient, and after all unsatisfactory process. I then repeat- 
ed to the admiral (which I had several times mentioned be- 
fore) your plan, marking this as ai case in point. Fi^ that 
moment he pursued its adoption with energy, and it is now, al- 
though in an infant operation, quite sufficiently established to 
give proof of complete success^* 

Before concluding, I cannot help expressing a hope that the 
Edinburgh Astronomical Institution may take the plan into 
their conaderation, as the Observatory on the Catton Hill is so 
admirably adapted for the purpose. A flag-staff of a very 
modaiite height, and a ball of four feet diameter, would be per- 
fectly well seen by all the shipping in Leith Roads ; besides the 
advantage which would accrue to every watch-maker in Edin- 
burgh and Leith, by giving diem the power of comparing their 
time-pieces with true time. I may mention that that very in- 
genious and very excellent watch-maker, Mr Whitelaw, No. 
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16. Prince's Street, has stated to me, that he could, with per- 
fect eas^, adapt the Observatory clock, or any other time-piece, 
so as to disengage the ball at a given hour, without injury to the 
time-piece, which would certainly be a very great convenience. 
I am, &c. Rt. Wauchope. 

To Professor Jameson. 

The great importance of the chronometer, and the additional 
security and precision which it has imparted to the science of 
navigation, need not here be insisted upon. It is deeply to be 
regretted, however, that a discovery only second to the mariner's 
compass and quadrant, should still be so limited in its use 
among the merchant ships of this and other countries. Nqr is 
the cause of this limitation (which is producing annually so 
much waste of life and property) difficult to be accounted for. 

The obvious and acknowledged reason why merchant ships 
do not carry time-pieces so frequently as they otherwise would,, 
is not so much owing to the expense of the instruments, as to 
the difficulty of (Staining a good rate^ arising from the inabili- 
ty of masters of ships to obtain one, both from the great accu- 
racy required, and the want of time and opportunity. This 
last cause applies to -men-of-war equally with merchant ships, 
as it may, and does frequently occur, that ships come to an 
anchor even upon our own coasts, without having it in their 
power to get a set of observations for an artificial horizon. 

It is a custom, I believe, pretty generally on board of King's 
ships (when a good opportunity offers) to send the time-pieces 
00 shore for the purpose of getting a rate, which they do with 
considerable risk to the chronometer ; and, after all, it is fre- 
quently found, that the shore rate and ship r(xte do notagree^ — 
the cause of this disagreement ariring from the same source c^ 
error to which compasses are subject, viz. the magnetic influence 
which the mass of iron in the ship has upon the instrument 

Many advantages would therefore accrue, could an accurate 
rate be found without moving the time-piece out of the posi- 
tion or PLACE in which it is to remain whilst at sea, and with- 
out the necessity of sending on shore, to obtain one. 

The plan I have to recommend for obviating aU these diffl' 
ctdties^ is as follows : — Suppose, at Portsmouth for instance, it 
was notified to all the ships at Spithead and St Helens, to mer- 

OCTOBEB DECEMBER 18^9* I* 
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chant ships as weH as to men-of-war, that a few minutes before 
noon, at Greenwich, a particular i^grial would be hoisted at the 
platform (a consjncuous place), and. that the instant it was noon 
at Greenwich, it would be hauled down. This, would give 
every ship tcithin sight an opportunity of comparing their time- 
piece with Greenwich time, and they would by this means get 
a TcAefar more occur ateJy than could be obtained with the best 
sextant and artificial horizon in the hands of the most expe- 
rienced observer^ as the hauling down of the signal would be 
regulated by tli^ tranat instrument at PortsmouUi Observatory. 

Should the plan be approved of, the masters attendant at the 
different dock-yards at home, and at the naval stations abroad, 
might be entrusted with the signal and jtransit instrument. A 
north and south window in any convenient^ store-house would 
answer all the purposes of an Observatory, and the whole ex- 
pense would be that of the transit instruo^ent. 

The meQ-o£-war at the different pcHrts would always be a 
check upon any carelessness or inattention <m the part of the 
master^tt^adant Indeed, the known bng^de of the place, 
and the hauling down of the signal, indicating Greenwich time, 
woidd prevent the possibility of any error. Perlu^ on^hour 
after noon might be better for the signal, to allow an observa- 
tion being made to ascertain the time of day a short Ume before 
the signal is made. 

The accompanying signal by meana of balls, is that which 
has been adopted at Portsmouth, and which appears to answer 
perfectly *. 



NiMce of Goetme's Essay on the Metamorphoses ^Plants. 

It is a i^markable fact in the history of science, tBat an illustri- 
ous poet who might seem exclusively devoted to mond^ cogita- 
tions and the arts of imagination, turning aside for a moment 
from his usual pursuits, and casting a glance over the vegetable 
kingdom, should make an important discovery. This is what 
happened to the celebrated Goethe in 1790; With a remariiablfe 
sagadty, he percrived the prodigious variety of the foUaceous and 
• We shall probably in next Number of the Journal give a figure of this 
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floral organs of plants. There exists among them so great a simi- 
larity, that each of them may be considered as a metamorphosis 
of some othei*. Far from giving credit to Goethe for this inge- 
nious idei^ the Grerman public seems to have wished to punish 
him for having left his poetry, and paid little attention to his 
work, which was still more neglected by foreigners. 

When I published my Theorie EUmentaire in 1812, in which 
I designated, by the name oi degenerescence^ the same phenome- 
non which Gk)ethe had named metamorphosis^ I had not seen 
his work, and although, on afterwards meeting with it, I learned 
that I had been anticipated in this point of my theory, I was 
^ad to find myself in accordance respecting this important view 
with that illustrious author. I venture to think, that this con- 
formity of opinion, and the new proofs which I have adduced in t 
its favour, have direct^ the attention of Europe and of Ger- 
many in particular towards Goethfe's Essay. From this period, 
in fact, the work, which had been almost forgotten for twenty- 
three years, was better appreciated, and a new edition of it was 
published in 1817. 

No French trandation of' it yet existed ; but M. de Gingins 
has inade amends for this omission, and the learned pubtic owe 
him tfateks, not only on accotrtit of the intierest' which the 
work possesses in^ respect to the higher departments of botany, 
but also on account of the literary phenomenon which it presents. 
This transladon, which is written with elegance and accuracy, 
iy preceded by a^ short "prfefkc^, in which the translator gives a 
brief account of the various works that relate to the metamorphoses 
of the organs of plants; Some very short notes illustrative of 
ambiguous points are also added. But he has seen that there 
is no' ocdfcsidtif'for attu^iy retfioving every little inaccuracy 
yfbkxh may hk^e^scscped. the poet wlio had become botanist for 
the moment. It is a work in which we ought to see the pro- 
ducttoii of sagacity and genius, rather than find fault with every 
oversight in points of mitiute observation. M. de Gingins was 
better than any one qualifi^ to engage in these researches. 
His moik)graph of th^ Lavandula^ has evinced his talent for ob- 
servation, and we arfe happy" to b^ able to announce here, that 
he is ' continuing his investigations and will gradually extend 
thetti to the^ wholfe^ ftfmiJy of the Labiitae. (A. P. De C ando^le). 
Bibliotheque UrAoerssUe. 
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Observations on the Affinities of Vellosia, Barbaceniuy GlauXf 
Aucuba^ Viviania^ Dentzia^ and of a Ne%o Genus of the or- 
der RuMacece, By Mr David Don, Librarian to the Lin- 
nean Society, Member of the Imperial Academy Naturae 
Curiosorum, of the Royal Botanical Society of Ratisbon, and 
of the Wemerian Society of Edinburgh, &c. (Communicated 
by the Author). 

VELLOSIA AND BARBACENIA. 
7hese genera, together with Xerophyta, I consider as form- 
ing part of the family of HypooAdeiBy to which they appear to 
me to bear a greater affinity than to either of the other families 
with which they have been associated. They agree with Hy- 
poxide€By in having a monophyllous perianthium, whose tube is 
completely adherent to the ovarium,' which is therefore wholly 
inferior ; in the stamina being inserted in the base of the divi- 
sions of the perianthium^ which are disposed in a double series ; 
in the structure and insertion of the anthers ; in thdr trilobate 
stigma ; in the presence of a fleshy, epigynous disk ; in their 
trilocular, polyspermous ovarium ; and finally in the seeds being 
furnished with a prominent umbilicus. Their habit also cor- 
responds better with Hypoaidece than with HcemodorOfCece,, in 
which the inflorescence is panicled ; and the ovarium little more 
than half inferior. Pr Martius, who, in his elegant work on the 
plants of Brazil *, has referred Vellosia and Barbacenia to the 
HiBtnodoracea^ describes their seeds as being furnished with a 
thin membranous testa ; but, from an examination of the seeds 
of VeUosia Candida^ although not perfectly mature, I am led to 
believe that the testa, when examined in the mature seeds, will 
be found to be crustaceous, like that of the HypoaAdeas. As 
the consistence of this organ appears to afford the only certain 
mark of discrimination between some families of the great class 
of LiKacea^ it would be highly interesting to know its structure, 
in the ripe seeds of VeUosia^ Barbacenia^ and Xerophyta^ as, 
without such knowledge, whatever opinion may be advanced 
respecting their affinities, will still be conjectural. I have ascer- 
tained, however, that the seeds of VeUo^ and Barbacenia, are 
furnished with a very short process, analogous to the rostelliform 

• Nov. Gen. et Sp. PL Bras. i. p. 13. 
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umbilicus of the Hypoxidece. In HypooAs erecta^ the segments 
of the perianthium and the stamina are frequently eight, and, 
from the variation of these organs in other species of the genus, 
the number of stamina therefore in Vellosia^ will. appear less 
anomalous ; but it must be observed, that, in Vellosia^ the divi- 
sions of the perianthium are unaffected by the increased number 
of stamina, which vary from 6, 12, 18, to 24 ; thus affording a 
striking example of the unerring regularity of the laws of na- 
ture. Dr Martins states that the stamina are sometimes 15, 
and this number is easily reconcileable with a six-parted peri- 
anthium, by considering them as exhibiting a quintuplicate of 
the three inner segments of the perianthium only, and we should 
expect to find them disposed into three bundles, and not into 
•ax, which would be unnatiu*al. We have already cited Hypoxis 
erecta^ as affording an example of occasional increase in the 
number of stamina ; but there the increase is only partial ; and 
therefore we find that the segments of the perianthium are in- 
creased in proportion : for it appears to be a law, which Nature 
never departs from, that, when any of the organs of fructifica- 
tion suffer a partial increase only, the neighbouring parts are 
also affected in number ; but when the increase is general, then 
it becomes a multiplicate of the organ to which the increased 
one is most analogous. The genus Lophiola may be mentioned 
as exhibiting a considerable affinity with Hypoxis^ particularly 
in the structure of its seeds, which are cylindrical, ascending, 
and attached to the placenta, by their slightly prominent umU- 
licus ; but the testa is scarcely crustaceous, although of a thicker 
consistence than in the rest of Htemodoracea^ which agree with 
IrideiBy in having a membranous testa. The chief distinction 
between these two families depends, as Mr Brown has shewn, 
on the situation of the stamina. In the IridecB^ the stamina are 
[daced opposite the outer segments of the perianthium, and the 
anthers face outwards ; while, in Hamodoraceay the stamina are 
placed opposite the inner segments of the perianthium, and the 
anthers face inwards. 

Additional Remarks.^-^Sioce the above observations were 
written, I have been favoured by Robert Barclay, Esq. with a 
ripe capsule of the Barhacenia purpurea^ from his choice 
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collection at Bury Hill, and from which I perceive that the 
seeds are cmnpressed, cuneiform, and truncate at the apex, 
and narrowed towards the base, which is furnished with a pro- 
tuberance, ariinng from an dongation of the testa and umbi- 
lical cords. The testa is coriaceous, and marked outwardly witli 
numerous shallow furrows. The genera would seem, therefore, 
to constitute an intermediate group between the Hypoandea and 
BrofneUacecBy to which last M. Eunth has referred them. 

Spit. Linn. PENTANDBIA MONOOYNIA. 
Ord. Nat. PLANTAGINE^, Just. 

Ca/jr^rllberus^ monophjllus, campaauUtus, coloratus, 5-fidu8 : hbi$ obkuigisy 
obtusis, coQcavis, se^tivatione imbricatis. CotroUaO. Stamina 5, hypogyna, ca- 
lycinis laciniis alterna : Jilamenta subulata, glabra, inferne compressluscula : 
anthera biloculares, peltatse, basl emarginate, apice inappendiculatse : loeuHt 
parallelis, riaA longitudinaliter dehiscentibus. PoOm fiirinaceum. PtsMum: 
0oafium globosum, uniloculare, phiiiovulatum : tiylm teres, glaber, medio de- 
fl^us ! «%M punctum obtusum, pruinosum. CapnUa gpht^co-ompullarisy 
unijocularis, 5«yalvi8, oligqf^)enn4,.caljce miarcescente baai obvoluta, et stylo 
persistente coronata. Placenta centralis, caraosa, cavitatem capsuUe implens 
Semina 5 cireiter, nidulautia, hinc conyexa, inde angulata, undique elevato- 
punctata : tssta simplex, erassiusoula, cellularis, submucikginosa ; albmim 
c^iplosum, camosym. £fn6r^ judUa, teres, longltudine iferi albuminis : cotp' 
^(^QT^e^obtjusse, breyissin^ & jradicuia .cjlindracea, Qbtusa, infera, centripeta. 
Plumula. inconspicua. 

Herba (littorea) perenms, radios repente. Caules teretes, succulenH^ erecti^ sub' 
Hn^ftUcee, Folia opporita, sesnHa^ Rgtdata, mbeamosa^ integernmoy margine oar- 
Uiiigmfa i superioim s^pk . iparsa. Flnrea oMBartt^ Wtterit, mUmstiieti jnmL 

,1 p^^){)ose to pliHse tl^i^jge^aus ^t.the end of JNimta^nuBf 
where it will form the connectipg lipk between that family imd 
Pnmad^eiB^ to if hiph it has hitherto be^n referred. The siip- 
pl^ mature of the flQfal envelope, the alternation of the stamina 
with^ts lob^^, and the structure .of it^ firuit and seeds, shew a 
i^(M"l^^ ^njty tQ the former, while in habit it corresponds better 
wifih the l^tteB family. Both GHaux and LUUrretta agrqe in the in- 
sertion of stamina ; and the variation in the modes of dehiscBioe 
of the capsule to be found in Primtdacece^ shews that this cha- 
i^ter c^a pijy be considered pf ^generic importance. The floral 
^niielope.of PhnU^pn^is^ dearly a calyx, and the scales .nt riits 
bA$e are .to beregai;de4<as bracte9e,-.wbK3li ^»re also .priO^nt in 
Primulacea. The nature of the albumen, when present, and 
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the diraetikm <if 4be radide, appear to affi:>rd the only diacrimi- 
flaliYe marks beti^een the Pkmiaginea and Plundmgine^t. The 
anthers of Haniago and Ljfsimachia are termuK^ by a small 
membranous appendage, analogous to that of the ComposUa. 
Some analogies might be pmited out between Glaua and 7%y. 
fnditay but hardly amounting to an indication of affinity. 

AUCUBA. Thunb. 
Spst. Linn. HKECIA TETBANBRIA. 
Ord. Nat. LOBANTHEiB, fiobit. 

€<dyji arcti adhaerens: margo par&m elevatus, 4-dentatu8: dmMm obtusis, 
brevissimis. Petaia 4, decidua, dentibus caljdnis alterna, margini disci 
devati camosi i^ingulati inserta, ovata, acuminata, carnosa, margine hinc 
truncata, utrinque minute papillosft, sstivatione yalvatSL, apice indupUcata. 
Stamina 4, petalis opposita ? Ooanum cylindricum, tubo calycino arctA obrolu- 
tum, uniloculare : ovulo solitaiio. Stylus brevissimus, crassus, teres. Stigma 
capitatum, crassum, camosum, viscidum, obsolete bilobum. Saeca carnosa, 
monosperma, stylo persistente coronata. Csetera ignota. 

Arbor (Japonica) inermis, dempervirens : ramis more Loranthi out Yisd 
diehdtomis v. vertioillatis. Folia oppoHta^ pgtioUUa, moMancgckOay aouminak^ 
dentata^ costA pnminetUi^ reticulat(hvencta, cofiacea^ glabra^ lucida^ pallida viridia, 
kUeo^mactdata. Petioli semieifHndricL Flores paniotdati^ parvl Paniculse 
plureif spiciformes^ pedunculaia, Pedunculi villonmseuli. Bractese lanbedtattB^ 
mBmbranacem^ pallidm^ caduoa. Catyx adprtui pUoHutetdut. Petaia atrwaru 
gumea. 

O&s.— .Gemmte magnse, angulate squamis conduplicatis imbricatse, foUa 
ampla dentata yenosa, atque petioli ramis basi dilatatiL articulati, analogiam 
cum Pra^no'commonstrant. 

This genus was included by Jusneu in his order Rhamni; 
but, from its having no affinity whatever to either of the families 
into which that order has been since divided, its place in the 
system has remained undetermined : and perhaps also, from its 
want of novelty, the plant has been despised by botanists, and 
its characters and affinities consequently overlooked. Like the 
Sdliw bahybmica^ too, we possess only one sex of the tree in 
Eurcqpe, and that the female; which drcumstanoe has like- 
wise prevented its being accurately examined. The structure 
<>f the. female flower agrees so exactly with that of Viscumy 
that, notwithstanding the different mode of growth of the two 
generA, and the absence of more accurate detuls respecting the 
tnale blossoms, and the ripe fruit, its arrangement among the 
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Lcyranthece appears fully justified ; and I have no doubt that it 
will ultimately be found to form the connecting Knk between 
the AraliacecB and that family. 

LIPOSTOMA. 

SysL lAnn. TETRANDRIA MONOGYNIA. 
Ord, Not. RUBIACE^, Jut». 

Char, essent Calyx 4-fidu8. CoroUa tubulosa, 4-lob8. Captuia opercukris ! 
poljsperma. 

Calyx limbo 4-partitu8. Corolla basi tubulosa, fauce ventricosa, campanu- 
lata, limbo 4-loba : tuba intiis supern^ barbato : lobis ovatis, patulis, sestiva- 
tione valvatis (hinc limbus inexplicatus tetragon us). Stamina 4, corollae lo- 
bis altema, fiiudque inserta : fikmmUa compressa^ glabra, infeme cum cube 
corollse connata : antherm lineares, medio ingertsBy versatiles : loctdis basi pa- 
rian divergentibus ; vahnM extcriore miyore. Ovarhtm biloculare, caljds tubo 
aj^ctissime adhserens, apice prominulum, emarginatum, subinde bicallosum : 
iHsco epiffyno plauiusculo, suborbiculato : ovulis in quoque loculo plurimis. 
Styltu capillaris, glaber. SHymaia 2, subulata, undique papilloso-hispidula. 
Capiula giobosa, bilocularis, opercularis ! septo medio membranaceo ssepiilis 
disrupto unilocularis, polysperma: opereulo planiusculo, dedduo. PlaoerUa 
2, sphericse, stipitatse, septo infra medium insertse : sHpUe compresso, adscen- 
denti. Semina parva, confertissima, anguMa, scabra : testa membranacea : 
albumen copiosum, comeum. Embryo axilis, erectus, lacteus : coiyledones ob- 
longse, plano-conyexse : radicuia cylindraoea, obtusa, infera, cotyledonibus 
parJUn longior. 

Herb® (Brasilienses) (fi^tiAB, |»/<M«. Foha oppotUa^ petiolaia. Stipulse^u^. 
ulaitBy interpetiolaree. Flores sessUes^ oapitaHy bracteolis mterjeeiL Capitula 
pedunculata, solitaria., axillaria. Corolla oomtlea* Ovaria sapius abortienlia. 

1. L. capitatum, pilis patulis, fbliis subrotundis. 

iCginetia capitata. — Graham, in Bdmb, New PhiL Joum,for April 1826, 

p. 389. 
Hedyotis campanuliflora — Hook^ in BoU Mag, t 2840. 
Hah, in Brasilia Sdlo, % (▼. v. c. et s. sp. in Herb. Lamb). 

Herba habitu Pomaois, perennis, procumbens, diffusd ramosissima, tota hir- 
sutissima: piHs simplidbus, patulis. Caulet teretes, nunc purpurascentes, 
palmares v. spithamsei, aut dodrantales. Folia opposita, petiolata, subrotun- 
da, undulata, nervosa, pollicarla, supra gramineo-viridia, subt^ pallidiora, 
nitidissima, venis arcuatis prominulis. PeHoli semiteretes, basi annulo pro- 
minulo connati, brevissimi, vix 3 lineas longi. SHpula subulatse, interpe- 
tiolares, petiolis longiores. Capitula axillaria, solitaria, longi pedunculata. P^- 
duncttli bipollicares. Corolla miyuscula, amoene coerulea, fence lutea, extito 
pilosa. Capsula operculum calycis limbo connatum, simulque dedduum. 
Semina fxisca, hinc conyexa, inde compre8804mgulata, undique tubeiculata. 
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2. L. vnctum^ {nlifl adpfessis, foliis ovatis acutis. 
Hob. in BrasUicL SeOo. (v. s. sp. in HerU Lamb.) 
Plania tota pilis adpressis yestita, subsericea. Ra^^ fibrosa, annua. CauUt 
semipedalis, divisus. Rami teretes, patuli. FcUa opposita, petiolata, ovata, 
acuta, membranacea, basi pankm attenuata, pinnat* nervosa, coattL medli sub* 
tiks prbminuliL nervisque altemis oppositisre subarcuatis instnicta, sesqui. y. 
bipolilcaria ; juMora subsericea. PetMi semicjlindrici. vix unciales, basi an* 
nulo connati. SHpula setaceae, petiolo dupld breviores. CapihUa dupld mi- 
nora, pedunculata. Pedunctdi capillares, folio lon^ores, sericeo-pilosi. Co' 
lycts denies setaceae. Corolla pauld minor, pilosa, calyce dupld longior. Cap- 
mdm openmlum liberum, nee calyds limbo connatum.' Semma triquetra, atro« 
fusca, elevato-punctata. 

I was led to investigate this genus, from remarking the strik- 
ing resemblance of Lipostoma capitatum to PomcLx uffibellata^ 
and the result has proved that there really exists a very consi- 
derable degree of affinity between these two plants, and that 
they form, as it were, the links connecting the RubiaceiE to the 
Opercularina^ which Mr Brown is disposed to keep united ; 
and, indeed, I cannot see by what characters the Opercularina 
can well be separated, unless as a section only, as Mr Brown 
has already suggested : for their habit is entirely Rubiaceous ; 
and we frequently find in Spermacoce the same variation in tlie 
number of stamina and in the divisions of the corolla ; and a 
somewhat similar involucrum may be observed in Canephora. 
The anomalous structure of their fruit is derived from the early 
rupture and confluence of the ovaria and calyces, which consti- 
tute the operculum. The seeds in Operctdaria and Pomax are 
attached to the base of the receptacle, and not suspended from 
the top, as Gaertner has stated. From observing the various 
degrees of confluence in the fruit of certain Rubiaceie, such, for 
example, as Morinda and Sarcocephalus^ and even in some spe- 
cies of Spermacoce^ the singularity of the fruit in Opercularia 
and Pomax is very much lessened ; and we are led to anticipate 
a similar state of the ovaria, rather than to regard it as a re- 
markable anomaly. 

DEUTZIA, Thwil. 
Sytt. Linn, DECANDRIA TETRAGYNIA. 
Ord. Nat. PHILADELPHEiE, nobis. 
Calyx campanulatus, 5-dentatus : dentifms ovatis, acutis, erectis. Petala S, 
laciniis calycinis altema, sessilia, oblonga, obtusa, pube stellatii tomentosa. 
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Stamina 10; alterna petaHi 6ppoiiU» biyvio»t Jifmikmihi ijnctgia, comj^anata^ 
apice cuneato-tridentata ! denHbut lateraHlnu obtusb, obliquia ; mUrmedio 
AUlmlato, longiore, antherifero : anihofm sulnrotunds, biloculares, loculia tu- 
miUUb, longitudinaliter deUscenttbua. Ovarium tubo calyds adharens, hinc 
Jn&aim. SiifH 4, long! compknati, g^rL SUigmaia .capUajfca, pruixuMa. 
CmMifJasubvoUiiidm Ugnoaa, 44eau]a]^ pol/Bpanna, apice .quiidrifiirilw de- 
blaoens : loct$Ui stylo vertkalibus. PlaetrUm 4) axi insertae, sublunatte. Se- 
nma nond&m vidi. 

Arbuscula ( Japonica) stKiOj ^ramosMma. Kami tm0i$»^ corHoe spadkeo^ dein 
deckkio hithUL Folia oppotiki^ petMata, omtOy atumimiia^ uvtaia {Merratuns 
MtaoeU) iftembmmmoy iMfiOfo, utrm^tte^ <«i prmmrjim ^mkui^ • fmmmU^^M pube 
steikUa vesHta^ hati roiumdata^ tes^poUicaria : nervis aUfanrn^ ^ikUftt&SftmmBtm* 
Petioli tereHtucuii, Uneam kngu Bacemus teminoKa^ mut^fhrtu. Pedicelli 
brevisstmi, opposUi^ 1 v, 3./ort, pUosi. Calyx et corolla alba^ pube skilaia^ fuact-. 
iaiefulvescente^ copiose vetiita» 

I. Deutzia scabba, Thunb. Diss, Nov. Gen. 1. {). 20. 1. 1. PL Jap p. 185, 
U24. mad. 8p. PL t. p. 790. 

Hob, in montods prope Nangasacki Japonensium. Yi (v. s. sp. in Herb. 
jLamb.) 

An examination of several specimens of this interesting, hqt 
hitherto obscure genus, has enabled me to determine its place 
in the natural system. Although I have not had an opportu- 
nity of examining the seeds, its affinity to PhUadelphus is clear- 
ly established, from which it is principally distinguished by the 
reduced number of its stamina, and by the structure of its fila- 
ments. The pubescence in all the spedes of PhiladelphtiS^ which 
I have had an cqp^rtunity of inspecting, is uniformly sim[de; 
hut Jn Decumaria it is starry ; and the capsule of this genus 
is four-<:elled, and the styles and stigmata are united into one 
body. 

VIVIANIA, Cavan. 
MACB^A, LindL 
SysL Linn. DECANDRIA TBIGYNIA. 
Ord. NaU CARYOPH YLLE^ Juts. Prope MoUuginem. 
The genus Vivicmia was first proposed by Cavanilles in the 
*^ Anales de Ci^Ksias Naturales, tom. vii. p. 211. t. 49.,^* pub- 
lished at Madrid in 1804 ; imd it is xather singular that no sub- 
sequent author has taken any notice of it. Its intimate affinity 
to Molhigo proves it to be a legitimate member of the Caryo^ 
phyUeas. It is chiefly distinguished from McHkigo^ by the pre- 
sence of. petals^ and the greater confluence of the styles and di- 
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vii^ons of the calyx. In the structure of the capsule and seedd 
both genera entirely correspond. 

The Viviania marifijiaf of which Cavamlles i^pears to have 
seen but an imperfect specimen, colkcted by Don Luis N^^ 
near Acapulco, comes very near to Mr Lindley^s Jf acr<^a roseoj 
but the calyx is exhibited, in the figure above mentioned, as 
pentaphyllous, which, however, is most probably an error. 

I have nothing to add to the excellent description ^ven by 
Mr Liadley of the genus, in Brande'^s ^* Journal iji Scienecr,^ 
vol. XXV. p. 104. 



Additions to some of the Author's former Communications 
to this Journal. 

PALO 0E VACA. Na «. p. 336. 
Having lately had an opportunity of examining a nut of this 
tree, collected in Caracc^s by Mr Fanning, who h^ also brought 
a con^dqrable number of young plants of it to England, I am 
now satisfied of its beiipg really a species of Srosimum^ as M. 
Eunth has alre^Kly suspected . The name of Brosimum . Gatac- 
^odm(2r<7n4nay well be appli^ to the species. 

CICHOIlACEiE. No. 12. p. 306. 

In writing out the ^pirefaU^ remarks to the memoir on the 
above family, I have inadvertently fallen into an error in stat- 
ing the anthers of Composita to be unilocular, they being really 
lolocular, and each cell composed of two unequal valves, the 
innermost being the narrowest. The characters of Troodmon^^ 
p. 3(^, are derived from T. glaucus and cuspidatus of Pursh ; 
and I rather think that T, dandelion of Gsertner will prove to 
be a species of Cj^thia, a genus sufficiently distUBot from 
Kjigia, 

CALAMPELIS. No. 13. p.«9. 

Stamina 4, didynama, fertilia ; qmnti rudimerUo brevissiino, obtuso, glahro, 
intra stamina superiora breviora : filamenia teretia, glabra, arcuata : antherte, 
bilobse, biloculares, introrsee: loculU divergentibus, apice distinctis, disco 
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nwgno, icarnow), hippocrepico, papUloflo-gknduloso impositii i valvuKs mai^e 
inflexis, demiim solutis, interiore parikm breviore. Stylus fusiformis, ghOteT. 
SHgma obtusissimum, leviter bilobum : loins margine revolutia, . minute papU- 
loso-pruinosis. Ovarium placentis 2 parietalibus, magnis, carnosis, seminiferis, 
subinde interyallo distinctia, uniloeulare. 

The previous description having been taken from dried speci- 
mens, it will be found to contain some inaccuracies, which are 
now corrected, from an inspection of the living plant. 



Description of an Economical Apparatus for Heathig Apart- 
ments. By John Haet, Esq. Communicated by the 
Author. 

An this climate, where we must frequently have recourse to 
artificial heat, m order to keep up a proper temperature in 
our buildings, no plan seems to answer so well, both for the 
purposes of ventilation and heat, as that of introducing a copi- 
ous stream of moderately heated air, by means of a well con- 
structed cockle, especially for heating large houses, churches, or 
other public buildings. But as a cockle is very expensive, and 
requires a considerable space for its erection, any plan of econo- 
mizing either must be acceptable to your readers. With this 
view, therefore, I send for insertion in your Journal, the de- 
scription of an apparatus of this kind I got erected last year, for 
heating the Library and Apparatus Rooms of the Andersonian 
University, the cost of which was only about one-fourtii the 
price of a cockle of the same heating power. 

The space in the ground-floor being rather narrow to contain 
a cockle of sufficient size, it occurred to me, that a few cast, 
iron pipes, built into a furnace (after the manner of retorts in 
the ovens of the gas.works), would answer the purpose of a 
cockle, by simply causing the external air to pass through the 
heated tubes. I accordingly procured six cast-iron pipes of 
seven inches diameter, and nine feet long (gas mains cast widi- 
out sockets), and had them built up after the manner shewn in the 
Plate III. ; by this arrangement, I obtained about eighty super, 
ficial feet of surface, exposed to the heat, or, heating surface, 
equal to a cockle of four feet cube. 
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Plate IIL Fig. 1. Section of the building, sbeveing the pipes laid 
inclined, the lower ends projecting through the wall of the furnace 
into the aperture or tunnel which communicates with the external 
air, while the other end of the tubes reaches about a foot beyond 
the opposite end of the furnace, before it enters the heated air 
flue in the wall of the buildings. A spiral of sheet iron, sup- 
ported on studs, is introduced into the centre of each tube to 
give the air a gyratory or sweeping motion, along the sur- 
face of the heated metal. The tubes are placed about one inch 
asunder, and a row of flre-tile is laid above them, leaving a 
space of nine inches at the end uncovered, as seen in Plate III. 
figs 2. and 3. ; by this arrangement, the flame and heat gets 
completely round them, and is made to sweep along their sur- 
face, till it finds a passage through the openings left between 
the tubes and the side-walls up to the next tier : it then passes 
akmg them in the same manner^ when it finds similar openings 
at their other, extremities up into the vent. The furnace used 
for heating these tubes is of the same construction as those used 
by the potters, as it consumes the smoke ; the space for the 
fuel is fourteen inches wide by twenty-four deep ; and the arch 
or opening for the admission of the flame is six inches in 
height. To prevent smoking the house from carelessness, when 
kindling the fire, or adding fresh fuel, the mouth of this furnace 
is provided with a lid or cast-iron cover : The air, therefore, for 
supplying the fire, enters by a side tube left in the brick-work, 
tlie opening of which is below the level of the arch of the fur- 
nace, and the aperture for the admission of the air has a regis- 
ter to regulate the draught ; the furnace likewise is provided 
with a door in front to withdraw the ashes. The flame, after 
passing through the arch, is made to turn upward, and spread 
itself upon the tubes by means of the dwarf wall A ; and the 
tubes being placed about two feet above the opening for admit- 
ting the flame, they never become red-hot. The external air 
enters the passage B by a grate in the wall ; from thence it 
passes through the heated tubes, where it is rarified ; it then 
ascends the heated air-flue, and escapes by the registers into 
the different aparUnents. The combined area of the jnpes con- 
tains about 2S0 superficial inches of free space for the passage 
of the air, while the heated air-flue is two superficial feet, or S88 
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iddhes, aadlhe eombined opemnga into the rooms neurly the same 
size ; the fdr, therefore, is seldom above 100°, unless some of the 
registers are ^ut^ A damper is likewise placed where it enters 
the v^it, which is generally dbut so soon as the fire goes out, to 
retain the heat* 

If the damper is sbut^ the apparatus, after the fire is witb- 
dravm, will still be found giving out an agreeable warmth for 
two days after; in t^is property it resembles the brick-slovesof 
Russia or Holland. The cookie I was inquirii^ after would 
have occupied a space of six feet cube for the brick-work alone, 
and was to have cost L. 40 ; whereaft diis apparatus was put up 
for the'f<^ow}ng;^ifti **^ 

Six cast-iron Mauis, - - L. 7 10 

Two Dampers, Door, and Cover for the 

Fire-place, - - - 10 

Brick.work, - - - 2 



L. 10 10 



Besides, serious accidents have several times occurred with 
the common cockle, from the brick- work giving way between 
the fiirdace and the air-flue, through which the flame or sparks 
found a passage into the buildings. . It must be evident, how- 
ever, on inspection, that no danger of this kind can arise from 
this arrangement, as the communication with the air-tunnel, or 
lower end of the pipes, passes outside of the wall of the furnace 
altogether, so that no fire or sparks can ever get into the tubes ; 
and^ as their other ends project a foot beyond the opposite 
wall'before they enter the heated airJue, no sparks or dust can 
enter by that end. 

In constructing a stove of this kind, care must be taken that 
the brick-work rest on one end of the tubes only, as their alternate 
expansions and contractions would soon rend the building ; th§ 
tubes, therefore, must be free at one of their extremities, and 
the joints sirhpjy pointed rounds I am. Sec. 
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On the Anomalous Structure of the Leqfi of Boaa berberifoUa. 
By Mr David Dok, Librari«i to the linnean Society, 
Member of the Imperial Academy Naturae Curiooorum, 
of the Royal Botanical Society of Ratisbon, and of the 
Wemerian Society of £iUnburgh, &c. (Communicated by 
the Author.) 

The ordinary leaf of Rosa is compound, bemg gaierally com- 
posed of an indefinite number of pairs of leaflets, terminating, 
with an odd one ; and the lowest pair, although {present in the 
form of stipulse, are considerably modified^ being found to be 
more or less confluent with the general petiohis. This view of 
the oii^ of the stipiilae, in this genus, is clearly shewn by the 
ultimate leaves, or bractese, in which the various d^^reesof mo^ 
dification may be observed. The stipulas of Rosa vary much 
in size ; in some species they are large and fbliaceous ; m others, 
such as Rosa BanksuB^ microcarpa, and sinicct, they are small, 
and so very fugaceous as to be pnly observed in the early stage 
of the leaf. As in otha!" ^ctensive genera having compound' 
leaves, it might be expected that Rosa would also contain spe. 
des, in which a reduction in the number of leaflets takes place. 
In Rosa sinica and hystriw the leaflets are only three ; while in 
Rosa berberifoUaj and in a second Species, known only from a^ 
representation contained in a collection of Chinese drawings pre- 
served in the library at th<D India House, theleaf is reduced to 
its simples^ form. The compound nature of a leaf reduced' to 
its snnplest form is always indicated by the presence of an arti- 
culfition. A casual' inq^eetion of the leaves of Rosa berberifbliia 
would lead one to conclude that the sHpulce were entirely want- 
iog; but a more attientive examination shews that these orgd!ii& 
are aiso present in tUd plant, cMlough under a very anomaJous 
fotm. Immediatdy under the lesf we'^nd a callosity forming 
a prcMninent ridge on the bfttieb, attenuated towards the base,*^ 
and terminated by two or ^ree spines. This callosity ei^ently 
originates in the confluence of the stipulse with' the steni; THe 
leaf itself, surrounded by the i^nes> is situated immediitte'ly on 
the summit of this ^nflority, to wiiich it is articulated by itsr very 
short footstalk. The articulation is particularly distinct, and 
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clearly proves the compound nature of the leaf in Rosa berberi- 
^fjlia. This opinion, respecting the change of the stipiilae in 
this plant, may appear parodoxical, but it isbortieout by a 
comparison of the leaves of certain Capparidea, where the sti- 
pulee have also become changed into spines, and where they are 
also partially confluent with the stem. The coriaceous leaves 
of Rosa berberifblia, their spiral insertion, and the elongated, 
callous bases of the confluent stipulse, would seem to be intend-, 
ed by Nature to protect the young and tender shoots of this 
plant from the powerful effects of a scorching sun in those arid 
and sandy plains of which it is a native. It would be well to 
ascertain with certainty, whether the inside of the tube of the 
calyx, or hollow receptacle, is really destitute of bristles, as I 
was led to conclude from an examination of a solitary flower. 
This circumstance, if really constant, would perhaps justify its 
separation from Rosa, as Mr Lindley has already proposed. 



Comparative View of the Secondary Rocks in the Alps and the 
Qarpaihians. By A. Boue, M.D. Member of the Wer- 
nerian Society, &c. &c. — Communicated by the Author. 

Seveeal new journeys and investigations induce me, as the re- 
sult of these, to distinguish the northern Alpine calcareous chain 
into two great divisions or masses of limestone ; the one, the in- 
ferior of a blackish or grey colour, resting upon, or uniting itself 
with, the red sandstone, the slate and the sparry iron«ore lime- 
stone, and, lastly, with talcose and micaceous rocks, sheltering 
the central crystalline Alpine chain ; the other, the superior, 
generally greyish white, being near the tertiary plain, and cover- 
ing the salt formation. Between these two limestone deposites, 
there are, besides the salt-clay, a large body of grey marly 
sandstone, marls, conglomerate, and a deposite of limestone, 
characterised by particular ammonites, madreporites, orthocera- 
tites, nautilites, terebratulites, &c. The sandstone is, like the 
salt depodte, not found every where ; and, frequently, its place 
is taken by a marly deposite, which is characterized by f ucoides, 
ammonites, hamites, belemnites, encrinites, &c. 
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Tbe inftrior limestone chains contain fishes, and particular 
fucoides, (Seefdd) ; the superior Umestone contains terebratu- 
lites, nautilites, echinites^ belemnites, angular bodies like hippur- 
ites, ammonites, &c. ; and the dolomitic and oolitic character is 
nM»:e frequent in the superior chain than in the other. All these 
five sub>divisions are united together by alternations at their line 
of juncdon, as is well exemplified in the section from Werfen to 
Beichenhall in Salzburg. 

Parts of the red slate and sandstone formation, below the Al- 
pine limestone, re-appear on the northern side of the inferior 
chain, as at St Agatha, on the lake of Hallstadt, in the Abtenau, 
where it contains ophite or diorite masses, with much gypsum, 
as in the Pyrenees. The age of this singular red sandstone de- 
posite we shall not now attempt to fix ; for, although it has many 
of the characters of the old red sandstone, yet many things are 
against this classification. 

The Alpine limestone is probably Jurassic, and we may be 
able, by means of my extensive collection of fossils, to recognise 
in it even those sub-divisions called great Oolite, Corn-brash, 
Coral-rag, Oxford Clay, &c. Upon this Alpine limestone there 
is superimposed, partly in conformable, partly in an unconform- 
able portion, a most diversified deposite, which is to be observed 
near the Wand in Lower Austria, at Lunz, Hinter Laussa, 
Gams, Hieflau, Windish Gersten, on the lake of Gmund, in the 
basin-like valley of Gossau, in the valley of Abtenau, upon the 
northern part of the Untersberg near Reichenhall, and at Samt- 
joch, to the north of Unter Schwatz in the Tyrol. Geological 
maps, sections, and descriptions, will fully prove this fact. 
Her^, for the present, we shall rest satisfied, by mentioning 
that the conglomerate, which often forms the base of this fonna- 
Uon, is seen lying upon the limestone in all the upper parts of 
the valleys to the north of Gossau, <jreschitt, and Buchberg, and 
Hillau ; other parts of the deposite lie unconformably upon Al- 
pine limestone in the Brill valley, near Gossau in Hinter Laussa, 
or come only in contact with great walls of Alpine limestone, as 
at Hennerkogl, an alpine region near the lake of Gossau. This 
formation' is composed of conglomerate, marly sandstone, with 
impressions of leaves or culmites, marls, clays, and beds of hip- 
purite and mimmulite limestone ; these latter, along with the 
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ways present, ,as is the case^^with aU the other mmxbm. Smie^ 
time* one iiiettber,predommitt«^.ixNMtkM8:«M>ther^ wui ^m 
in some looaUtksooly oneior-tiromeiiibeiy are peesenl. The 
fosBils of tbts depoeite dbo«ad pavtieuliMrly in certain beife of 
clay and. mari ; whole bedfrof a tonnatella like foenl^ charaeteriae 
the deponte at the Wand ia the Gotaau, aH Gains^ at the- Un- 
tersberg, and in the Tjrrol. Amongst the hippurites, like the 
long horns of Provenc^ we find the- spinilites of the lowest 
chalk of Rocbefort, or smaller species of hipputites. The cy- 
clelitts are ^erj common erory where ; it is the Cydnshemisphe- 
ricus so common in the chalk and greensand of the Perigord; 
The Gryphsa Columfoa of the grefttsand is fouul in it in the 
Goisau, and has been confounded by Mr Lill with the 6ry- 
fdiaea arcnata. The variety of madrepores, astroites, agarida, 
fungites, &c., is very great every where ; but what is most striking 
amongst these secondary fosnk, to which must be added some 
speeies of great inooeiames or< mytilitesy Ottrea vettoidaria of 
the' chalki .are found a great many bleadied utnualTe and 
bivalve shells, like rostellaria, turiteUa, natica^ ovula, troduis, 
pleurotoma, area, cucuUsea, lucina, nueulay pecten, corbula, 
sden, delphinula, lituolites, discorbitcs^ &a, fossils of whicb 
the species ate often tertiary ; and, indeed, so tertiary, that eos^ 
ehologists, who have not been in ioco, thou^ there must be 
two formations This opinion, hpwever, is erroneous, for the 
same bed, even the same hand-spedmen, contains cydolites^ gryr 
phites^ inocerames, mixed with these tertiary fossils. To the 
list of secondary fossils I must add the Ananchites ovata, and 
bdeniiites,i which I found at the foot of the Wandy in Austria. 
After this detail, I leave to the geological public to judge of 
the discrepant of opmion between myself and Mesnrs Murehi- 
son and Sedgwick, who, as I hear, taking only into considera- 
tion the tertiary fossils, have classified the deposite in which 
they are contained, with the tertiary class, and suppose diat 
these fossils had already existed in the time of the grea^ 
sand and chalk deposite. But, does not the greensand of Eng* 
land sometimes- afEbrd fosals also foimd in the tertiary soil? 
The most curious localities of this £armatioa is where the^sand- 
stone^ conglomerate, and marl only are present, as at Hinter 
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LattMC^ wbere thefate ^qntated' from the Aipind^lineaton^ by 
a true pistform ircaMire; In other parts, as in ithe Abtcnaif j* very 
uatM. partcT'Of thtsdepdiite^atHi^often in highly inelined 'stihta) 
cover tbe okler liiftestone, and have aiwaya been clasaedMrith 
the (Mar" lidieMone^ This cameleon^like formation appeitfi8< to 
cotttaia gypsum, a^ at Unter^b^i^, and Botnetimes: also beds of 
oottl. I did not obe^rre in it any fucoides, although oth(ur ve- 
getal]^ renf ains are 'frequency found in it. Coal is^ known, and 
eren tlMl> at the Wsuyd, near Mayersdoif , neat Oriknbattb, and 
in the Abtenau. A substance, resembling retinasphall^ iftfoifnd 
in it at Mafersdorf^ and in the Godsau. This formation is 
most widely «xti6nded<in Switzerland and Savoy, as in the 
cantoD App^nz^ St Galkn, Ghrid,'Sehwiti^, Unterwald (val- 
ley of Saraen), ' Luoem (Piktus, Endibuch), Bern (Rail%er, 
Stocke, diflSO'of die' Masen, &c.). Pays de Vaud (DiaUerets), 
in tb^ Famdgiiyoa the bills between Close, Vall<H«ifne, and Sal- 
kndie.' In the' two last countries it rises higher than elsewhere, 
and perhaps this intimates the sudden elevation of those chains. 
The 8tune<iis the case^ with the ¥odks of Mount Perdu, in the Py* 
rettees ; bett there h itt thai chain, as in Savoy, and at Bex, the 
greentoand- and dth^' aooompanyui^ rocks. 

Alongibet whole natthem^ foot ct the Alpine Mmestone chain, 
there is a^ vast depomt»of greyish marly sandstone, with beds of 
baiestone and of marly days ; it is the welLknown sandstone of 
the Appenine and great CarpatMan chains, vie. that sandstone 
in whkh fucoides are so frequent, the sandstone whidi also 
bdongs to. the S*E. part of Eurc^ and the Pyrenees. This 
formaticm Iws,: in some places, uncbnformabty upon Alpine lime- 
stDi^ as perhaps at Gieshiibel near Vienna, or it comes most 
abrnplly, and in a highly-inclined position in contact with the 
Alpine limestone, as near Ipntz in Austria, at St Lcnrenz near 
Mondsee ; in otiier places it is united with the limestone, by al- 
temation^ as near to Waidhofen, and especially near Amergau 
in Bavaria, and between Baden and Heiligen Ereiitz in Lower 
Austria* The juacttons, however, are generally concealed, or 
occupied by valleys. This vast depoote, several thousand feet 
thick, contaiHs, in the lower part, conglomerate, and sometimes 
conside^ble beds of coal, with impressions of cycad^s and 
ether vegetables, as at Ipsitz, Gersten, and in the Carpathians. 

M 2 
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In the Carpathian diain, the undermost part of diis vast dqpo- 
site is marl and limestone; the middle part is very quartzy, 
and the uppermost part b characterised by a smaller or greater 
number of beds of a particular compact limestone, containing am- 
monites, belemnites, and encrinites. Instances of it are seen at 
St Yeit near Vienna, and also between Trentsdiin, and Sleio, 
and Arva in Hungary. It is identical with the ruiniform or land- 
scape marble of Florence ; and beautiful ruiniform varieties are 
met with both in the Carpathians and in the Alps (Eloetemen- 
berg, Sontagsberg.) 

These contorted and curved strata, pass gradually into chlo^ 
ritic greensand rocks, so that both depodtes are intimatdy 
united. This transition often takes place upon two ades, as 
in the secticm between lablunka and Silein in the Carpathians, 
or between Teisendorf and Reichenhall in Bavaria, or on oat 
idde, as between Gmund and Trauenstein. In this last place, 
the greensand part is entangled between the greyish sand- 
stone formation and the Alpine limestcme of the Trauenstem, 
in the Geschlief, in such a way that one would be apt to say 
that the vertical strata of the Trauenstein cover the greensand ; 
but an examinadon at once disproves such an opinicHi. Masses 
of serpentine are found in the greyidi sandstone, in two pcnnts 
between Wiudhofen and Ipsitz, as well as in Italy; and ophite 
or diorite form curious veins in the lowermost marly part of the 
Moravian district of Tescheu and Paskaw, &c. 

The classification of this sandstone has hitherto been attended 
with much difficulty ; but no one could believe that, if the Al- 
pine limestone belongs to the Jura limestone, this sandstone 
must belcMig to the greensand ; for I found it lying upon newer 
parts of the Jura limestone, and containing diceradtes, madre- 
pores, &c., at Andryschow, in Gallicia; and this Jura lime- 
stone is the same that extends from Emstbrunn, in Austria, to 
Nicolsburg, to Kurowitz, Stramberg, Stanislowitz, Fodgoreze, 
and at last to the great Jura depodte of Russian Foland. The 
Jura limestone, a well characterized tranation limestone, and 
the undermost part of our problematical sandstone, forms a 
great extent of country in Eastern Moravia, and Gallioia, 
marked on the maps as entirely transition limestone. Besides, 
Mr Lill is of opinion that our sandstone alternates with Jura 
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fimestooe ; that, at Koscielisko, where it lies, as in the Alps, 
conformably upon Alpine limestone, it contains nummulites, so 
that we are inclined to place it under the greensand, which, 
in fact, covers it in many places, and even under that other 
subdivision of the greensand deposite, which we described in 
the Alps, and which reappears with many of the same charac- 
ters m the Carpathian chain, It would thus, then, probably 
prove to be contemporaneous with the uppermost divisions of 
the English Jura, viz. Purbeck limestone and Kimmeridge 
clay ? and widi those alternations of nummuUte and compact 
limestone, with the sandstone containing fucoides, in Istria and 
Dalmatia. Whether I be right or wrong, the fact still remains 
of its lying upon alpine limestone, as well in the Alps as in the 
Carpathians; for the limestone of the Alps continues from 
Haimburg and Thelen, through Jablonitz, Neustadt, Trents- 
diin, Silein, Bela, Tishora, to KoscieUsko and Zakopane, in the 
Tatra, and terminates there to the eastward of this crystalline 
groupe. In the limestone chain of the Tatra, I observed the lime- 
stone lying upon the red sandstone, which is separated from the 
limestone by a breccia containing belemnites, terebratulites, &c. ; 
the same subdivision into two limestones separated by a marly 
sandstone, containing fucoides; but the whole deposite is by no 
means so thick as in the Alps. Upon this limestone our proble- 
matical sandstone lies ; and above its upper limestone beds there 
occur only the conglomerate, nummulite limestone, and a grey 
sandstone, without fuccndes, which we saw in the Alps. The sec- 
tion from KoscieUsko to Neumarkt is very excellent, every bed 
nearly is seen, and there is no derangement of the stratification ; 
it is die equivalent, as M. Liil says, to that in the Alps between 
Werfen and Teisendbrf, which is the best in the whole Alpine 
chain. 

The Carpathian chain appears to be so con^ituted, that our 
greyidi sandstone lies on the south side upon the Carpathian 
Jura limestone, our presumed Jura limestone ; while, on the 
north ride, it lies on the decided Jura limestone of Poliand. In 
tfie middle the limestone forms basin-shaped cavities, filled up 
by rocks like those of Gossau, and the true chloritic greensand, 
followed by the lowermost hard chalk, or Planer limestone, with 
fishes, inocerames, &c. and vegetable remains. A great part of 
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Gallioiii is occupied by a cbaUcrbrisi^of thisdesprtptipq, covert 
with tertiary rocks. The particular feature erf this CarpfCthian 
aud Alpine chalk, is its alteniation with v#ry Q$ndy cm: marly 
greyisbosanditppe, with fossil vegetables. In the Alp^, fine 
masses of this kind occur in the^greeosaod in the AUgau.near 
SoDthpfen^ wh^e it cootaiiis also in its undermost part not c^ly 
nummulite limestiQiie, but also, as at Neukirchen and ]L.auerz, 
iron^)re, with many fossils. Count Munster pronounces these 
last to be tertiary, w opimon which I cannpt reconcile iffith the 
belemnites^ inocerames, and ammonites, which I found in the 
under. part of the greensand of Sonthofen. 

Upon the chalk of Gallicia there, rests a yast depo$ite of blue 
clayi with gypsum, salt, and sulphur. I found in the salt tool 
only some subappenine shiells, as Ostrea naviculaiis, t$ken for a 
Gryphs^a acuta by M. Pu^h, Pleurotpma, a Nucula, allied to 
the Margaritacea,. microscopic shelly, &c.> but also fresh-wiater 
shells, as^Anodontae, Paludinae and Mytili,.Uke those of the I)a- 
nube. These shells of Wielieizka probably occur in other salt- 
mines. At Lemherg I foupd, upon the chalk, the same marls, 
with rolled masses of the same Jura limestone and of ^ai^te as 
in the mine of Wieliezka. The Moldavian and Transylvanwm 
salt deposite, with brown coal, must alao be tertiary. Above 
this day there is only a very thick depo$ite of sand and sand- 
stone, which covers the foot of the Carpathians in GaUici^ as 
well as in Transylvania, but which, b^ng the result of the de^ 
composition of the Carpathian sandstone, occasionally assumes 
its appearance, and has till now been confounded with it. 

The tertiary sandstone is characterized by its sands, its marls, 
its. beds of semiopal, its tertiary shells (ostrea, pecten, nummu- 
lites), and its not containing fOcoides. In the plain of Gallim 
and Podolia, and in the Bukowina, the tertiary clay is covered 
by sand, sandy marl, with beds of a tertiary limestone, which 
is partly cellular, without shells, and has the appearance of a 
formation which has taken place in brackish wata*^ Generally 
these beds are followed by others full of cerites^ ^ nuUoIites, 
and also mixtures of fresh and salt water shells, resembipg those 
in Austria and Hungiary, and above there are vast deposites in 
the quartzy sand, of coral limestone, both compact and disinte* 
grated. An old alluvial marl covers the whole near the great ri- 
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ver. The cotd'Hmestone oceupieis tlie tome pdsitioir hi Austria 
and Huogaiy aa it doe&in <GaUieia,^aiui not uader the <^y, as 
every one, exceptiirg M.'Prevost, tfro^ight. New quarries have 
established this bot in a^^decisite manner. French^eob^sts had 
already, through means 6f th^ fosdls, come to the same conclu- 
sion vKi^regardc ten tbe coral' fimestone of Brittany "and Manche, 
which is thecalcalrejaaoeUon of Marcel de Serres. The under 
part of the blueclay at Lemberg, in Grallicia, abounds in amber. 
YoU' a]j(;eady<J<<aaw that the^ciialk on the Dneister lies upon a 
reddish saildstone, united by alternations with a limestone con- 
laiiiing trilobites^r orthociei^tites, sjnrifer, productus, bitibulites, 
or the spines of the Strophomene rugosa. M. Partsch observed 
indifferent places of Transyltania the same undermost green- 
sand formation, with tornatillse, cerithiae, the Gryphsea co- 
lumfoa, as in the Alps. The samedeposite, with immensely thick 
beds containing Gr3rph8ea columba, I observed, in company 
with Kefferstein and Lill, at Orlowa, in the N. W. Carpathian. 
The same, with beds oi nummulite limestone, is met with in 
Bukowina ahd at Poyana Stampi. 



Description of several New or Rare Plants which have lately 
Jhywered in Ute neighbourhood of Edinburgh^ and ehiefy in 
the Rxygal Botamc Garden, By Dr Gaauam, Professor 
of Botany in the University of Edinburgh. 

lO^A Dec. 1829. 
Begonia diversifoHa. 

B. diversifoUa ; herbacea, glaberrima ; foliis ra^calibus reniformibus late 
crenatis, caulinis sablo£itis insequaliter argute serratis, superioribus 
insqualiter cordati% inferioribus reniformibus ; floribus azillaribus 
coDgestis, pedunculis petiolos sequantibus vel superantibus ramosis ; 
capsulse ala mamma acutangula. 
. BoBacaiFTiov. — ^Wfaole j^ant smiioth and shiaiiig. Stem herbaceous, twin- 
ing^ brandied, smooth, very obscurely angled, tnnmren t St&m leanes al- 
ternate, petioled, half cordate, acominate, somewhat lobed towards the 
.faue,iacuteLy imd unequally serrated, smooth, br^t green above, paler 
and somewliat {Raucous behind ; nerves brandied and prominent behind: 
pgHslei ahorter .than the learei, ^nreadlng, flattened on the upper side. 
B^aUeaon kidney«flhi^)ed, nearly equalat the base, broadly crenate, on 
petioles many times longer than themselves, and wfaidi are sUghtly com- 
pMssed at the sides, and channelled idiove s a few leaves at the bottom of 
the stem resemble these, but are on shorter petioles, and have thdr edges 
pretty equally lobed, the Idies being unequally and sharply serrated. 
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SHgnilm ovate, oblique, green, ciliated. PedrntelssaiJ^llaxj^ about as long 
as the petioles on the lower part of the stem, longer above ; slightlj 
compressed, bracteate, pedicels risinff from the axils of the bractese, so- 
litary, or two together, a male and female. Occasionallv the peduncle 
is twice divided, with a pfdr of opposite bracteie at each environ ; and it 
is eztremdv probable, that, at another season of the year, the inflores- 
cence would look venr diflPerentl^r, and the plant assume a much hand- 
somer appearance, m>m perfecting many more flowers; for in the 
udl of the leaf from whence the peduncle springs, and in the bosom of 
each bractea, there is a cluster of flower-buos. Bractem cordato-ovate, 
concave^ blunt, entire, shorter than the pedicels. Corolla rose-coloured ; 
outer petals cordato-ovate, pointed, shiurply serrated ; inner petals ob- 
oyato-elliptical, entire, subacute. iStomeyw yellow, monadelphous, union 
of the filaments extended hh^h ; anthers (as is common in the genus) ob- 

, ovate, truncated, compresseo, the pollen-cases being distant, lateral, con- 
nate. Germen with three unequal sides, uneqmQy winged, of three 
somewhat unequal loculaments, each containing a laige, green, bi-parted, 
waved, seminal receptacle, covered with minute ovufes ; the laij;est 
wing acute, the second subacute, and the third very small and rounded. 

As &r as I can judge by the imperfect characters which have been pub- 
lihed of this beautiful and extensive ^enus, this species is undescribed. 
It was raised from seeds sent from Bi^ in Mexico to P. Neill, Esq. by 
Captain Vetch, and flowered in the stove at Canonmills in Octob^ 
1829. 

Gomphalobium pol3rmorphmn, var. luteum. 

This variety was imported from New Holland by F. Henchman, Esq. and 
sent by Mr Mackay to the Royal Botanic Garden, where it flowered in 
spring last. It does not difier at all from the reinresentation ^ven of 
the species in Botanical Magazine, t. 1533, except that the leaves are 
more generally linear, and the flowers of a bright yellow, with a flunt 
red tinge on the back of the vexillum. 

Sphacele Lindleyi. 

S. Lindleyi; ramis floccoso-tomentosis ; foliis petiolatis, cordato-deltoi- 

deis, subtus albidis ; bracteis sessiUbus ovatis ; verticiUis sub-8-floris. 
Sphacele Lindleyi, ramis floccoso-tomentosis, foliis petiolatis ovato-Ian- 
ceolatis basi obtuse hastato-sagittatis subtus tomentosis superioribus 
sessiiibus axillis utrinque sub-trifloris.— wB^n/^ MS. 
Sphacele Lindleyi, BerUh. in BoU Reg. fol. 1289. 
Stachys salvise, lAndi, BoL Reg. t. 1226. 
DEscaiPTiOK. — Shrub (in our specimens 5 feet high). Stem round below, 
bark brown, cracked, and peeling, younger shoots tetragonous, geen, 
and pretty densely covered with short, white, soft tomentum. Wood 
hard, with a large pith. Branches decussating. Leaves on petioles about 
a third of their own length, spreading, cordato-deltoid, attenuated to a 
long bluntish apex, much wrinkled, light green, on both sides covered 
with a short soft tomentum most abundant and white below, middle 
rib strong, and, as well as the reticulated veins, very prominent below. 
BractecB sessile, ovate, acute, in structure and colour resembling the 
leaves. Flowers in verticels, generally of 8 flowers, spreading at right 
angles, peduncled : peduncles 8im|^, filiform, purple. Caijfx campanu- 
late, scarcely bilabiate, green, with many (13-15, Benth.) purpli^ nerves, 
reticulated towards the teeth ; tube twice^as long as the pedunde, naked 
within; teeth 5, subulate, subequal, rather larser upwards, naked at 
their apices, giving to a point the appearance of a minute soft mucro, 
but every where dse on its outside, as well as the peduncle and outside 
of the corolla, tomentous. Corolla bilabiate, purple, twice as long as the 
calyx ; tube subcyUndrical, slightly inflated towai^s the faux, white at 
its origin, and, where the colourless portion terminates, siirroimded on 
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its inner side with a dense rii^ of erect white liairs; uroer fip luberect, 
notdied ; lower lip tri£d, lo&s rounded, netrl j equal, lenezed, the 
middle one emanrinate. Stament 4, did jnomous ; filaments adhering to 
the imier side of the tube to near the faux, erect, straiflht, distant, 
nearl J colourless; anthers dark, bilobular, lobes linear, subacute, spread- 
ing, and both turned outwards, fixrming nearlj a right anprle with each 
other; pollen white. SHgmata subequal, spreading. Style filifi>rm, shorter 
than the stamens, purple aboye. Germen on a fleshy diaky 44obed, lobes 
(Novate, green, smooth. Whole plant perfumed. 

The genus Sphacele was instituted by Mr Bentham in his valuable review 
of the LabitUoy now in the course of publication in the Botanical Regis- 
ter, and characterised in foL 1289. of that work. The name is meant to 
express the resemblance to the Sage, which is^ indeed very great in the 
present species. Mr Bentham enumerates three species, which he finds 
in the herbarium of the Horticultural Society, all collected in Chili by 
Mr Macrae, collector to the Society ; and the specific character which I 
have quoted firOm Mr Bentham, is contained in a letter to £lr Hobker, 
&om which also I have extracted, with his permission, some part of the 
above description. Dr Hooker informs me that he also has three spe- 
des in his herbarium ; but he does not say whether they are the same 
as those mentioned by Mr Bentham. 

This species was raised from seed sent to the Boyal Botanic Garden, £din- 
bur^ by Mr Cruckshank in 1822, (having been gathered by him in 
Chul, where only the genus has hitherto b^ found! It has been kept 
in the greenhouse, and flowered with us for the first time in November 
1829. It has also flowered in the Botanic Garden, Glasgow, the seeds 
having been procured from the same valuable correspondent 

Lobelia mollis. 

li. moOUs annua ; caule erecto, ramoso-i)ubesoente ; foliis petiolatis, sub- 
cordato-ovatis, acutis, supra pubescentibus, subtusad venas solummodo, 
mucronulato-duplicato-serratis, superioribus lauceolatis; bracteis pu- 
bescentibus; pedunculis terminalibus, elongatis, racemosb; pediceUis 
laxis; calyce mferiore, ladniiB subulatis, corolla brevioribus. 
Desceiptiok.— Annual (1 foot high). Stem erect, brandied, slightly 
flexuose, sparingly pubescent, purnush below, green above. Bfxmi^iee 
erect . Leavee (8 Unes long, 6 broad) scattered, petioled, pale green, soft, 
dilated, pubescent on the upper surfiu^ but on the midrib and veins 
<mly below, subcordato-ovate, douUy incise-serrated, each vein termi- 
nated with a little dark mucro ; the lower leaves less acute and more en- 
tire, the upper narrower and more lanceolate, those in the middle of the 
stem ovato-deltoid and pdnted. PetioUe half the length of the leaves, 
slightly winged and dilated. Pethmdee terminal, elongated (Si inches 
befow the lowest pedicel) i»arly glabrous. Pedieels (6 lines long) fill- 
form, sli^tly pubescent, rising from the axil of a subulate, pubescent 
braeteoy which is less than a third of the length, of the pedicel. Cafyje of 
5 subidate segments, inferior, subadpresse^ green, glabrous, equal in 
length to the tube of the corolla, marcescent Corolla i^\ lines long) in- 
ferior, glabrous, purplish, marcescent ; limb 5 parted, two segments 
qnreading, and tumea up, linear-subulate, three straight paralld, pro- 
jecting downwards and forwards, linear-lanceolate nearly equal to eadi 
other, concave, broader and paler than the ascending segments ; tube 
cylindrical, deft along its upper side, equal in length to the calyx. Sta-^ 
ment five ; filaments pubescent, flat, colourless ; anthers united, purplish, 
sUgfatly hairy, with two short, white awns, projecting from their h>wer 
edge. PtitU equal in length to the stamens ; germen superior, ovate, 
green, glabrous, grooved on two sides ; style subdavate,' smooth, colour- 
less ; stigma su wimple, pale leaden-coloured, bearded ; ovules minute, 
numerous, attached to a central receptacle. Seede small, ovate, brown. 
Raised at the Botanic Garden from Dominica seeds sent by Dr Krous in 
the end of 1828, and flowered from September to November. 
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The qpccfe» i» resy neulj related to ZoMia Xahtpmsig^ Humboldt, Nov. 
Qen. Spec Plant. T.iii p.346., bvt differs inr the braoie» and stem behiff 
pubefceat, in the sharp teeth of its kares, Ja the longer pedandes and 

. pedicels, and io the caljx equaling' the tahe only, not the whole Jength 
of the cordUu USprmael is right (Sjstem. Veget i 713.) in eonsi&r- 
ing L. Xalapami perennfid, then Im wnMt fiirther differs in being stricdj 
annual; but if I have not foraetten, and I have not the volume bj me 
at the^ moment, Humboldt males no such statement 

I^bdia rugulosa. 

Li. rugviosai' foliui snbrotundis, repandis, nervoso-rugulosis, ^labris pe- 
dunculis folia longe superantibus ; ladiniis caljcinis integerrimis, iMse 
glandulosis; caule maculato, prostrato, radicanti. 
DxBC9XPTiOK.-^WhuIe pkmf glabrous, with milky juice. Stin procum- 
bent, diffused, much branched, slightly flexuose, covered with ^long, , 
dark olive-brown spots, obscurely oiaanelled on two sides, one side of 
each shallow groove having a slightly prominent edge. Leames (4 Imes 
long, 3 broad) alternate, mstichous, spreading at n^ht angles to Uie 
stem, flat, petioled, veined, dark green and slightly wnnkled above from 
e elevated veins, paler below, edges slightfy callous, repand, dentate. 
Petioles about a third of, the len^h of the leaves. Peduncles (1| inch 
long) solitary, axillary, erect, filiform, reddish below, green above. C(u 
ly« persisting, superior, segments awLshi^ied, nearly equal, somewhat 
spreading, aui£e entire, having along each, edge at the base an oblong 
gland, which is in certain states green and indistinct, in others white 
and conspicuous. Corolla (8 lines across) white, maicescent, deft nearlv 
to the base along the upper side, segments five, somewhat unequal, 
spireading, slightly pointed, arranged lure the radii of a sOmicirele, the 
middle segment rather the largest and most linear, the others narrower, 
more tapering at the base, and more deeply divided ; at the &ux, the 
four upper segments have in the middle a purple streak, the lowest seg- 
ment, and the somewhat prominent edges of the others in contact ¥riUi 
it, are at this point yellow. Stamens 5, equal to the length of the tube 
of the o(m>lla ; filaments free, curved, colourless ; anthers united, curved, 
leaden-eokured, smooth, with two short awns prqjeeting downwards 
from their apex ; pollen white. Stigma laive, ghmdnlar, UMbiidar, re- 
volute, of a mint rose colour. SiifU green, bent at its apex. Germen 
green, obovate, dightl^ compressed laterally^ oblique, d%htly ftmowed, 
bilocular, dissepiment m the shortest diam^»r with a sexmnal receptacle 
on each side. OmUes numerous, minute, colourless. 
We received this jdant, without any^. specific name, fimm MeMrs Young, 
nurserymen, Epsom, in 1«S8. It is a native of New Zealand, and 
flowered very freely in the greenhouse oi the Beyal Botanic Qcrden in 
August and September. As for as I can ju^ by tiie deecriptlmi of Xo. 
be^ mmbrantioeay in Prodr. Nov. HoUand., it diould staad next^ to that 
«Q[)ecies of Mr ]foown» 
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Ceks&ai PkenomOnaJram Januaty 1. io March 1. 18BQ, co&ru- 
laiedjbr the Meridiem of Edinburgh^ Mean Time. By 
Mr George Iknks, Aberdeen. 

Tbe tfanes are Inserted aoooidiiig to the Civil reckoning, the day beginnihg at midnii^t. 
»The Cop)unctlant of the Moon with the Stan are given in Rif^ AteentUnu 
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On tiie 6th of January there will be an occultaUon of Aldebaran by Uie 

Moon. 

H» / // 
Immersion, . . . , . 3 26 40, at 167* 

Emersion, 4 14 63, at 28r 

The angles are reckoned from the Moon^s yertex, towards the right hand, 

round the circumference, as viewed in an inverting telescope. 



Proceeding's of the Wemerian Natural History Society. 

1829, Dec. 6.— Dr Waltee Adam, V. P. in the Chair. — 
Mr Witham of Lartington read an interesting paper on the 
Vegetation of the first period of the ancient World, and illus- 
trated it by sketches, and by the exhibition of a number of fine 
specimens of stigmariae and agillariae, chiefly from the coal- 
field of Newcastle. In the course of his observations, he like- 
wise gave an account of the very remarkable stem of a monoco- 
tyledonous plant found in Craigleith Quarry three years ago. 
(See p. 195.) — ^Dr John Gillies then read an account of the 
extensive Roads or Highways of the ancient Peruvians, still 
known by the name of Caminos del Inga. (The Doctor^s paper 
is printed in the present Number of this Journal, pp. 53-58.)— <> 
The Rev. Dr Scot then read an essay on the Okrub of the an- 
cient Hebrews, or Scorpion of the English Bible. 

At this meeting, the following gendemen were elected Oij'fice- 
Beabers of the Society for 1830 : 

BoBE&T Jamxsow, Esq. President. 

TICE-PRESIDENTS. 
Henry "Witham, Esq. Dr R. K. Greville. 

Dr "Walter Adam. David Falconar, Esq. 

Secrekury^ P. Ndll, Esq. lAbrafian^ James Wilson, Esq. 

Treatwrer^ A. G. Ellis, Esq. PaHntery V. Syme, Esq. 

COUNCIL. 
Dr John Bog^. Sir Arthur Nichdson, Bart 

Rev. Dr Brunton. Dr John GilUes. 

John Stark, Esq. Rev. Dr David Scot 

Dr John Aitken. Dr Charles Anderson. . 
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SCIENTIFIC INTELLIGENCE, 



1. Eoctreme dryness of the atmosphere of Greece^ and rising of 
the land there. — In a letter from Bory St Vincent, at present in 
Greece, to Geolfroy St Hilaire, dated Milo, 20th September, 
there are curioua details in regard to the extreme dryness that 
prevails in the isles of the ^rchipelagp during th^ sumn^r. 
The dryness is such, that, under the influence of a temperature 
of 86° Fahr., nearly the whole animals and vegetables of the 
country disappear. The plains of France, he says, are less naked, 
and more abundant in animals, in the month of January, than are 
these islands in the months of summer. The only living crea- 
tures observed during the warm season are a few lizards running 
about the dry stone- walls. The coasts of the islands are not 
. less meagre of living beings than the land ; there ar^ but three 
species of fucus, and six confervas, and consequently no fishes. 
M. Bory St Vincent has particularly examined Santorini, the 
most curious island in the Mediterranean. It is throughout of 
volcanic formation. He is of opimon that new volcanoes will 
soon appear there. He visited a road-stead where the bottom 
is rising from year to year, and at [N*esent is not more than 
three fathoms from the surface of the sea, and is sensibly warm. 
Every thing announces that it will soon appear above the sur- 
face. 

S. Winter climate of Rome very favourable for consumptive 
persons, — Carus, in his lately published Analekten^ agrees with 
Dr Clarke in thinking that the beautifMl and mild winter of 
Rome is very beneficial to ccmsumptive patients, and adds, that 
this opinion is further strengthened by an appeal ta the power- 
ful and handsome form of the Romans, particularly the Roman 
females. In summer, Rome is exceedingly unpleasant and un- 
healthy. In proof of this it may be mentioned that the fever 
Hospital of St Carlo, during the winter season, is nearly anpty, 
while in summer it generally contains 1000 fever patients. 
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l»K>«ght from the iinkealthy parte: of RoBCie, aaid the CampAgna 
di RoHUu 

3. Climate of ihe Sxmthem : IJenmphere,'^k:\sXieT from i aa 
offica: of His D^ajesty^s Ship^ Cbantideeer, sajns, ^^ The cold tif 
southern regnuis is a complete fable, and at variance, with truth 
and nainre. At Cape Horn, ip latitude 56^ d^g. south, vege- 
tation was in full vigour in May, or the November of ihmi 
year, and snow rarely lies upon the low grounds. In fact, we 
have sufficient matter to elucidate the climate of the south, and 
to establish its comparative mildness with the north, especially 
if America be taken as the example. The summers of the south- 
are by no means warm or hot, nor the winters cold; but ta 
comp^isate. for this, it is the rqpon of wind, storms, and rain ; 
perpetu^ gales, and eternal rains : never twenty-four hxmm 
without rain.^ AnotJier account from the same quarter says, 
Staten Land or Island is composed of steep mountams, 2000 
feet high, covered to their summits with trees. The soil, 
at the foot of: the mountains, is^ singularly marshy. The mean 
temperature: of the island is constantly low, and varies but 
little ; there is not more than a difference of four or five degrees 
of Fahr. during the twenty-four hours. The summears are not 
warm, the winters not cold ; but as a compensation it seems to 
be tl» region of winds and tempests : not a day passes without 
ndn, and the guste of wind are almost peipetual. The barome- 
ter i& almost always low ; the magnetic intensity is feeble ; elec- 
trical phenomena are of rare occurrence ; and the wmds are ge- 
nen^ westerly. 

4. Dr. GerarS^ Trwodi tn 7%s5e^.-— Dr Gerard,the brot;herof 
CoL €krard, who has traversed the Himalaya mountains, has just 
vinted the valley of Sutlej, and made some curious observations 
at that plaee, which is the highest inhabited spot on the globe. 
The priiie^al dbject of his journey was the introduction of vac^ 
dnaticNr into. Thibet ; but it appemrs that the pr^udices of the 
lUgali. prevented him from succeeding in that humane enter* 
prise. One of the villages where he stopped was proved to be 
14,T00 feet above the level of the sea. At this place, in the 
month c^ October, the thermometer in the morning marked 
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16^ Fahrenh^, and, during the day, the rays of the sun were' 
so hot as to be inconvenient, and yet the waters in the lakes 
and rivers were frozen during the lught, but were free from 
ice at two p^clock in the afternoon. By means of artifidal ir- 
rigation, and the action of solar heat, large quantities of rye 
were raised at this immense height, some of the fields being at 
14,900 feet Dr Gerard gives his opinion, that cultivation might 
be carried as high as from 16,000 to 17,000 feet. The goats 
bred in this region are the finest in the country, and are of that 
species whose wool is used for the manufacture of shawls. At 
a height of 15,600 feet, quantities of fossil shells are found on 
calcareous rocks, upon strata of granite and pulverised schist : 
they consist of mussels, and others of various forms and dimen- 
sions. To the north of the frontier of Kinnaour, Dr Grerard 
attained a height of more than 20,000 feet, without crossing 
the perpetual snow. At one o'^clock in the afternoon, the ther- 
mometer was at 2T of Fahrenheit. Notwithstanding this ex- 
treme elevation, the action c^ the sun had an unpleasant ef- 
fect, though in the shade the ur was freezing. The aspect of 
the surrounding regions was sublime and terrible ; and, on the 
frontier, a ridge of snow was perceptible. In these r^ons, 
which for^a long time were inaccessible, Mr Gerard met with 
one of the most intrepid philologists known in Hungary, named 
Cosma de Kords. This traveller, after advancing towards the 
centre of Asia, arrived at Kinnaour, in Thibet, where he fixed 
himself in the monastery of Kanum, and Uved among the mcmks 
of the Lamaic religion. Aided by a learned Lama, he made 
great progress in the study of the literature of Thibet, and dis- 
covered an ^icydopaedia in forty-four volumes, which treated of 
the arts and sciences. The medical part of this large work 
forms five volumes. The art of lithography has been practised 
at the principal city of Thibet from time immemorial, and it 
has been used to display the anatomy of the different parts of 
the human body. It appears that science and letters, flying 
from the tyranny of the caste of the Brahmins, abandoned the 
plains of Hindostan, and took refuge on the mountains of Thi- 
bet, where, until the present time, they remuned totally un- 
known to the rest of the world. 

1 
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HYDROGRAPHY. 

5. IceJslands off the Cape of Good Hope. — A remarkable 
debacle has taken place this year among the Antarctic ices. A- 
bout the end of April last, our ships met enormous floating 
masses of ice, about a hundred leagues from the Cape of Grood 
Hope. The ship Farquharson being in south latitude 39° 45', 
and 48° 46' long., saw two ice-islands about 150 feet high, 
and about two miles in circumference. Their sides were deep- 
ly cut by fissures, in which the ice in some places resembled re- 
fined sugar, in others was not unlike limestone. These islands 
were surrounded with fields of ice, which appeared to have been 
broken from these islands. 

6. Colour of Rivers. — The Rhine in its course from the Alps 
to the Lake Constance is bluish ; after its passage through the 
green waters of the Lake Constance it is gra^s-green ; and after 
repeated mixture with the rivers and streams of the Vorsch-* 
weitz, Alsace, and the Black Forest, yellowish green. The 
Main, flowing from the ferruginous rocks and plains of Fran- 
ocxiia, acquires a reddish yellow colour ; during great degrees 
of cold, it becomes greenish Hue^ owing to the deposition of the 
ircm ochre ; and when if it is not coloured yellow, by long con- 
tinued rains, it flows onwards with an amber grey colour. All 
the rivers, of Old Bavaria, which are formed of waters from 
lakes and alpine streams on the Iller, Lech, Iser, and the Inn, 
are bluish green in winter ; in spring grass-green^ and in au- 
tumn pale Jierb'green. 

MINERALOGY. 

7. Impressions ofGems^ Sfc. in SiUceotis Sinter. — At the hot 
springs of S. Filippo behind Radicofani, on the borders of the 
Papal States, siliceous sinter is daily depositing in. considerable 
quantities. Impressions of gems and coins in this siliceous mi- 
neral, can be obtained in no great length of time, by exposing 
them to the spray of these springs. 

8. Notice of Magnificent Rock-Crystals^ and rose-coloured 
Fluor Spar. — About 100 years ago, a great drusy cavity, lined 
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with rock-crystals, was opened in Zinken, which afforded 1000 
cwt. of rock-crystal, and at that early period produced 30,000 
dcdiars. One crystal in this magnificent cavity weighed 800 
cwt., others from 400 cwt. to 600 cwt. Within these few 
years, another opening has been made in the rock under the old 
drusy cavity. Last year the work was resumed in August, in 
those places where the snow could be removed. The work 
is now 84 feet advanced* In the course of working, very pre- 
dous and beautiful rose-red octahedral crystals of fluor-spar were 
found in a cavity. The larger crystals were from one to two 
inches in diameter, and infinitely more beautiful than the rose- 
fluor of St Gothard. 

9. Magnificent rose-red Fluor^Spar., — Lardy, in a letter to 
Leonhard, says, that he saw on St Gothard the famous speci- 
men of fluor-spar mentioned by travellers for which the pro- 
prietor asks 50 louis d'^ors. It is an octahedron, with a rich 
rose-red colour, is four inches in diameter, and is formed of an 
aggregate of small octahedrons, or, more correctly, of tetrahe- 
drons. He was shewn at the same place a six-sided prism of 
corundum, distinctly acuminated on the extremities, four inches 
long, and one inch broad. It rests on doibmite. It was offered 
for 15 louis d'^ors. In the letter. Lardy mentions that the next 
meeting of the Swiss naturalists is to take place on Mount St 
Bernard. 

10. Price of Selenium. — Selenium is now obtiuned in such 
quantity from the seleniferous lead-glance, that it may be pur- 
chased perfectly pure, at Harzgerode, at the rate of four louis 
d\>rs the ounce. 

GEOLOGY. 

11. ObservcUions made on Mount Caucasus, by M. Kujgfer. 
— ^M. Gay-Lussac communicated to the Academy of Sciences a 
letter from M. Kupfer, Professor at Casan, dated from the 
Baths of the Caucasus, and containing various physical obser- 
vations made on that mountain. M. Eupfer had with him an 
escort of 600 Russians and 350 Cossacks, which had been 
judged indispensable for his safety in these wild countries. He 
has succeeded, after much labour, in ascending one of the 
highest peaks of the Caucasus, which is said to exceed Mont 
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Blanc in haght by 1000 feet. These observations agree with 
those which M. Gay-Lussac made at the same time. The 
Professor of Casan thinks he may conclude from them, that it 
is impossible to attribute the magnetic virtue of the globe to the 
existence of a central metallic nucleus. 

12. Gigantic Jbssil Plant of Craigleith Quarry. — About 
three years ago, the workmen in this celebrated sandstone quar- 
ry (from which has been derived nearly all the beautiful free- 
stone with which the New Town of Edinburgh is built) came 
accidentally to uncover what seemed to have been the trunk of 
a lofty tree. It now lay in a position nearly horizontal, and 
conformable to the dip of the sandstone strata. The colour and 
consistence of the trunk, or cast resembling a trunk, differed 
considerably from that of the sandstone in which it was im- 
bedded, and the quarriers easily traced -the stem for the length 
of thirty-six feet. At the base it was about nine feet in circum- 
ference ; and it continued proportionally thick throughout, only 
declining slightly in size toward the upper end. It seemed to 
have been a single, unbranched stem ; at least no certain symp- 
tom of ramification appeared. The internal structure seemed 
to be uniform, or without any visible distinction of bark, wood, 
and pith, or any trace of concentric layers. This singular spe- 
cimen may therefore be regarded as a gigantic member of the 
Cyperace«, or of some other family of the Monocotyledonous 
tribe, belon^ng to the earliest Flora of our world. The greater 
part of this curious specimen was preserved for Mr Ramsay cff 
Bamton, the proprietor of the quarry ; but some fragments 
were left, and these, fortunately, fell into the hands of the ac- 
tive and ingenious Mr Witham of Lartington. That gentle- 
man had thin sections cut, both transverse and longitudinal ; ' 
and when these are placed under the microscope, the structure 
of a monocotyledonous plant is distincdy shewn. Mr Witham 
sent a fragment to M. Auguste Brongniarc, who has made such 
vegetable lemains his peculiar study ; and he also pronounced 
the plant to have been monocotyledonous. At Mr Witham^s 
request, likewise, the substance of the stem, was submitted to 
analysis by Mr William Nicol ; and 100 parts gave 
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Carbonate of Lime, 


60 


Oxide of Iron, 


18 


Alumina, 


10 


Carbonaceous matter, 


9 


Loss, - . - 


3 



100 

Lime was, therefore, nearly as abundant in the fossil as silic» 
in the containing sandstone rock. 

13. On Tertiary depodtes. — Marcel de Serres, in his inter- 
esting work on the Tertiary Deposites of the South of France, 
maintains, that, in that quarter, the coarse marine hmestone. 
fCalcaire grossier) and plastic clay abound. Tbis^ however, 
is denied by Cordier, Kozet, and Boue, who are of opinion^ 
that these rocks. are entirely awanting there, for there we have 
the Mediterranean - basin, in which all the tertiary rocks are 
newer than the coarse marine limestone, and commence with the. 
blue clay. The great bf^insiof Wallachia, Bessarabia, Gallicia^ 
Hungary, Austria, Bjavar]a,>.and Switzerland, belong to this sys- 
tem. Indeed, Dr Boue remarks, in a letter to Professor Jameson, 
^^ that the plastic clay, and coarse marine limestone of Paris, exist 
only at Paris,' and, perhaps, also in England, and at a few points 
in Northern Germany, at Cassel, Helmstadt, Evessen, &c. 
Elsewhere no such formations exist, for all the lignite, or brown- 
coal deposites, in other countries, occur in the upper tertiary 
formations ; and all which Brongniart and others have classified 
as coarse marine limestone in various parts of Europe belong 
decidedly to the same upper tertiary formation, which is Bou^^s 
second tertiary limestone, or the calcaire moellon of Marcel des 
Serres. The coiial-limestone of the tertiary basins of Austria^ 
Hungary, and Gallicia, according to new observations, lies, not 
below, but above the blue sub-Appennine clay. This deposite. 
occurs in the same situation in the Manche, Tourraine, and) 
Lower Brittany; and the coral limestone of Vienna, according- 
to C. Prevost, takes the same position in the tertiary series.'' 

14 Chalk in the United States, — Dr Morton of Philadelphia; 
has transmitted to Paris a Memoir on the Chalk and Green^ 
sand he has discovered in the United States. It will appear in. 
the Annates des Sciences Naturelles of Brongniart. 
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16. Number of Species of Fossil Shells in the Paris Basin,— r 
M. Deshayes, in a note to the French Academy of Sciences, in- 
timates, that the total number of species of fossil shells in the 
Paris Basin determined until this time is 1200. 

16. More Caves containing Bones of cabinet Animals mixed 
ToUh works of art, — M. Marcel des Serres has discovered several 
new caves, containing bones of extinct animals buried along with 
works of art. These caves, few in number, occur in the south-west 
of the department of Herault, at a short distance from the town of 
Bize. The bones, which are very numerous, belong chiefly to 
the Ursus spelcBtis and Ursus arctoideus. The works of art 
found along with these are fragments of very coarse and imper- 
fectly made pottery. All these bones and fragments of pottery, 
irregularly mixed together, are contained in a red mud, which 
also incloses small rolled fragments of rocks, of various kinds. 
This mud is analogous to that which occurs in other caves in 
different parts of Europe, and which contains only the remains 
of extinct animals. Dr Bou^, we observe, has just read a com- 
munication on this subject to the French Academy. In 18S3 
he fpund at Lahr, in what he conaders marly diluvium, human 
bones. Cuvier, to whom these remains were shewn^ agreed 
that they were human, but conjectured they might have been 
from some very ancient burying-ground. During the present 
year, our active friend has again visited this place, which is on 
the Rhine, and is more convinced than ever that they are of 
equal antiquity with the remains of antediluvian animals found 
in the same beds of marly diluvium, — while others contend, 
A^m the marl occurring on the banks of a river, that it may be 
of comparatively recent origin. As the subject will now under- 
go a thorough examination, it may be worth while to mention, 
that Schlotheim, Donati, Germar, Razoumouski, and Guittard, 
in their writings, mention their having found human bones along 
with remtuns of antediluvian animals. Cordier, we are in- 
formed, will soon publish a memoir on this curious subject. 

17. Natural History Society of Switzerland, — The first vo- 
lume of the Memoirs of the Natural History Society of Switzer- 
land is about to leave the press. It contains two very interest- 

ng memoirs on the Jura by Merian an 1 Rengger, one by Lusser 
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on the Urner Mountains, and also a description of the Bones of 
Eupfnach, by Schinz. 

18. BonesqfthePaheoiheriuminMolaMe, — The sandstone 
of Ballingen, on the upper Zurich Lake, contains bones and teeth 
of the Palaeotherium. This sandstone, which is tertiary, and 
a variety of the molasse formation, was formerly referred to 
the secondary class. 

19* GeognoHical siiuaium of the grecU depoiite of Lead- 
glance and Calamine in Sileeia.^It is now perfectly ascertain- 
ed, that this extensive deposite occurs in a variety of the shell 
limestone^ particularly abundant in fossil shells. Lead-glance 
also occurs in the shell-limestone of Wurtemberg and West- 
phalia, and calamine in the^same formation, in the Nekar circle 
in Baden. 

BOTANY. 

SO. Oak^Trees liable to be struck by Lightning. — In Dai- 
mark, where there are considerable tracts covered with oak and 
beech trees, it is remarked, that the oaks are struck with light- 
ning twenty times for once the beeches are struck. It is con- 
jectured by some observers, that this circumstance is to be traced 
to the forms of the two species of trees. 

81. Potato at a great height on the Mountain Orixaba. — 
MM. Schiede and Deppe, in a letter to Baron A. Humboldt, 
giving an account of their ascent of the great volcano of Ori- 
zaba in Mexico, mention that they found the potato in a wild 
state, at a height of 10,000 feet above the level of the sea. It 
was about 8^ inches high, with large blue flowers, and tubers 
or potatoes the ^ze of a hazel-nut 

22. Method of detecting the aduUeration of T^.— The Chi- 
nese frequently mix the leaves of other shrubs with those of 
the tea-plant ; this fraud is easily discovered by adding to an 
infusion of it a grain and a half of sulphate of iron. If it is 
true green tea^ the solution placed between the eye and the 
light assumes a pale bluish tint ; if it is bohea tea^ the solution 
is blue, inclining to black, but if it is adulterated, it shews all 
the colours, yellow, green, and black. — Deeniaresfs Chemie Re- 
creative, 

9S. Culture of the Vine at Mexico. — The Botanic Gkirden of 
Geneva possesses a collection of more than^ 600 varieties of 
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vines, ocdlected from di£Ferent vineyards in France, Switzerland, 
and Italy. In the month of November 1887, a selection of the 
best varieties was sent to Mr L. Alaman, one of the principal 
proprietors in the Mexican United States. He planted them 
on his lands in the state of Guanaxuato, and writes that a hun- 
dred and five stocks are in full vegetation. He adds, that, aa 
the elevated plun of Mexico, the same inconvenience is not ex- 
perienced in the cultivation of the vine which arrests its cultiva- 
tion at Cayenne, and in several parts of the United States : 
namely, that .the grapes of the same cluster ripen unequally. 
At Mexico, they ripen tc^ther as in Europe, and it is to be 
presumed, that this cultivation, which was formerly prohibited by 
the Spanish Government, mi^t be established there, the climate 
resembling that of Murda or Rome. If these hopes are realized, 
it will be curious that the Botanic Garden of Geneva should have 
been the means of furnishing these plants to South America. 
It will be recollected that it was the Paris garden that supplied 
Martinique with the coffee plants, from which originated all 
the coffee [dantations in America ; and that, in our own days, it 
has sent the bread-fruit tree to Cayenne, where it is now exten- 
sively cultivated. Facts like these, evidently demonstrate the 
practical utility of these establishments, which are commonly 
locked upon as exclu^vely subservient to theoretical studies. 

ZOOLOGY. 

24. Periodical appearance of' shoals of Henings^ in Loch 
Roag. — ^Loch Roag, in the Western Islands, is one of the lar- 
gest arms of the sea called lochs. Its jaws'are about 6 miles 
wide, and it runs up through the island of Lewis for about 12 
miles. The diores of the loch, following its windings, would 
measure not less than 40 miles. In westerly gales, the Atlantic 
swell rushes into it with great fury ; but there are many little 
islands in it, which afford shelter to shipping, so that the loch 
abounds with places of safe anchorage. The finest and purest 
kelp used to be manufactured on the rocky shores of this 
loch, as evinced by its fetching at Newcastle generally a guinea 
per Um more than the kelp of any other Highland district. 
Befcnre the middle of the 18th century. Loch Boag was the 
most celebrated herring-fishery station on the north-west coast 
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of Scodand ; the Loch Roi^ herrings being accounted the 
largest and richest of all. Swedish vessds used to rendezvous 
in the loch, and buy up the herrings at Is. a crane, L e. a barrel of 
, green fish as taken out of the net Soon after 1760, the her- 
rings abandoned Loch Roag, and for five and thirty years none 
were seen in it. About 1790, the shoals began again to revisit 
the loch ; and for several years after that date very large and 
fine herrings were taken in it, during the months of November, 
December and January. In the course of the season of 1794, 
no fewer than 90 sail of decked vessels entered the loch, and the 
whole herrings captured, were bought up from the country 
fishers at the high rate of about half-a-guinea a crane. (Statis- 
tical Account of Scotland, vol. xix. p. 252). About 1797 the 
herrings once more bade adieu to Loch Roag, and no shoal has 
entered its precincts till the present autumn, when, after the 
lapse of 32 years, their J)resence was again witnessed, to the 
great joy of the parishioners of Uig. Mr Alexander Campbell* 
lighuhouse keeper at Isle of Glass, writes to Mr Stevenson, dvil 
engineer, on 31st October 1829, " There is this season a tolerably 
good fishing of herrings and cod on the east and west coast of 
Long Island : even in Loch Roag a quantity hdve been caught, 
where there have been no herrings for these thirty years past. 
At that time back, this loch was the first in the Highlands for 
herrings of a large size.'' 

25. Notice of the Comparative Anatomist^ Bqjanus. — This 
unfortunate man was not only one of the most skilful anato- 
mists of our time, as is shewn by his great work on the Anato- 
my of the Tortoise — a work which has never been surpassed, — ^but 
was also deeply versed in the philosophy of this important de- 
partment of natural history. He died at Darmstadt, in the 
month of April 1827, in the vigour of life, at ihe age of fifty- 
one. His beloved wife, who watched and tended him with 
measureless afiection, was separated from him by a sudden death, 
an event which hastened his dissolution. His last hours were 
soothed by the devoted kindness of his sister. He sufier^ un- 
der a fistula of the back, which penetrated to his lungs, and the 
bones also were probably corroded. He could stand, but with 
the greatest difficulty — he could not sit erect — and was almost 
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deprived of the use of his limbs ; and yet, in defiance of mental 
agony and bodily pain, he continued, and apparently with undi- 
minished vigour, his philosophic labours. The frightful disease 
he laboured under was caught at Wilna, in one of those dismal, 
cold, and damp apartments so often used for anatomical pur- 
poses. No biography of this remarkable man, as far as we 
know,. has hitherto appeared. He was bom at.Buchsweiller, in 
Alsace, at that time belonging to Hesse Darmstadt. During the 
revolution he emigrated with his father, an officer in the Hessian 
service, to Darmstadt, — studied at Jena, and afterwards was 
iqppointed Professor of Veterinary Medicine in the University of 
Wilna, of which, for twenty years, he was a principal ornament. 
In the year 1818 he returned to Grermany, on a visit to his rela. 
tions and friends at Jena, Weimar, and Darmstadt, with the 
title of University Counsellor, and Knight of the order of 
Wladmir. On his return, he took with him, from Jena, an 
engraver, Lehman, to engrave the plates from his own draw, 
ings, for his great work, De Anatomia Test. Europ. Fol. for 
in Wilna there were no engravers, and the engraved plates 
had to be sent to Petersburgh to be cast off. These inconve- 
niences occasioned an expence of many thousand dollars, for 
which he received no return, as in the year 18S5, fifty copies 
only of the work had sold. Six copies were sent to Britain ; 
and of these, one copy reached Edinburgh. 

£6. Roycd Medal presented to Mr Charks Bell. — Our distin- 
guished countryman Charles Bell, whose very important and 
beautiful discoveries in regard to the nervous system have raised 
him to the highest rank as an original and profound anatomist 
and physiologist, has just received from the Royal Society of 
London the first royal medal, as a testimony of the important 
services he has rendered to science by his discoveries. 

27. Anatomkaly Physidogical^ and Pathological Researches^ m 
regard to Veins. — M. Dupuytren has just made a very favour- 
able report to the French Institute, in regard to M. Breschet^s 
work on the veins of the bones. The veins of bones were entirely 
unknown about twenty years ago ; at least they were only ad- 
mitted as a necessary consequence of the laws of organization, for 
no fapts or researches had then proved their existence. It was 
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about this time that MM. Fleurj and Chaunder, and Bresehet, 
discovered the veins of bones. For the first time veins were seen 
penetrating the diploe, under the form of canals, with osseous 
waUs, equally incapable of dilatation, contraction, or change of 
place. It was discovered that the blood could circulate in these 
canals, without the aid of the action of their sides, but solely by 
the impulsbn of the arterial Uood into that of the veins, or by 
a kind of inherent power of absorption of this latter ordor of 
vessels. The vans d the flat bones of the cranium, of the 
shoulders, and of the pelvis, those of the ends of the principal 
long bones, were alone only known at that time, so that much 
remained to be discovered. Such was the state of the subject 
when Breschet resumed researches which had been abandoned 
for a long time. Breschet has confirmed all previous observa- 
tions, and traced veins through all the other bones in whidi they 
had not been detected. His investigations have made us almost 
as completely acqufdnted with the veins of the Ixmes as we are 
with the arteries of the bones. But Breschet has not confined 
his researches to the veins of the bones; he has extended them 
to the veins which serve to co-ordinate the first to the general 
venous system. Here we place his researches into the veins of 
the interior surface of the brain, of tiie surface and interior of 
the rachis, — ^labours which alone would have conferred high 
distinction oa many anatomists. Such is a general statement of 
the facts and discoveries which form the basis of this very ori- 
ginal work, now in the progress of publication. 

58. Cross of the Anas dangula and MerguS albeUus. — In- 
spector Eimbeck of Brunswick exhibited, at the meeting of 
naturalists in Berlin, a bird, which af^)ears intermediate between 
the Anas dangtda and Mergus albeUus. Some of the natural- 
bts present were disposed to omaderitacrossof the two spedes 
—others to view it as a distinct species. It was shot in the sum- 
mer of 18S8, near to Brunswick. 

59. Remarkable Birth. — A few days ago, a poor man^s wife 
at Rowdle was confined, and attended by Dr Clark. She had 
three children : the first natural ; the second had four hands and 
four feet The woman and infants are alt dead. The third 
died before the birth.-— Extracted from letter from Alexander 
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Campbell, light-house-keeper at Isle of Glass, to Mr Stevensoii, 
engineer for Northern Lights. — 2i\M October 1829. 

80. Tiompmm's Zoological IlluHrations. — The third num- 
ber €^ Dr Thompspn^s ^^ Zoological Illustrations and Re- 
searches^ is nearly ready for publication. It contains a memoir 
on the Cirripedes or Barnacles, shewing their deceptive charac- 
ter, the remarkable metamorphoses they undergo, and proving 
that they belong to the class Crustacea. The same numb^ 
also contains observations on the genus Nebalia of the clasa 
Crustacea, with an illustrative plate. In volume 6th of the 
new series of this Journal, at page 398, we noticed bom the 
Zoological Journal, the discovery in the Caribbasan Seas, by Mr 
Landsdoun Guilding, of a new spedes of recent Encrinus. Mr 
Thompson, in the present number of his Illustrations, however, 
as we are informed, has proved it to be a Comatula, and main- 
tains that no crinmdal animal has been found since he discovered 
the Fentacrinus europseus. We may add, that Heusinger, 
who is about to publish his observations on the Comatulae ol 
the Mediterranean, is disposed to consider Dr Thompson's Fen- 
tacrinus as a species of Comatula. 

31. The third vdume of' Poli*s great tiH)rk^ and on the anu 
mal of Argonauta Argq. — The well-known Frofessor Stefano 
delle Chiage, a scholar of Fdi, will, we understand, publish 
the continuation of that cdebrated naturalist'^s work under the 
tide Foli Testae, utr. Sic. tcnn. iii., cum additamentis et anno- 
tationibus, Stephani delle Chiage. Cams, who paid Chiage a 
vLut some time ago, saw several of the engraved plates of the 
work ; one of them, which displayed the shape, anatomy, and 
ova of the Argcmauta Argo, he consida-ed particularly interest- 
ing, because it exhibited, in embryo, within the ovum, the ru- 
diments of the shell in which the animal lives, by which the 
question, whether the delicate shell in which the animal lives is 
its own or one foreign to it, is most satisfactorily answered. 

8S. Humming Bird amd Insects at a great height on the Vol- 
cano of Orizaba. — Schiede and Deppe, on their ascent of Orizaba, 
observed, at a height of 10,000 feet above the sea, the Humming 
fiird (Trochilus) flying round the orange-coloured flowers of 
the Castilligen. At a height between 14,000 and 15,000 feet, 
on the same mountain, above the re^n of grasses, &c. they 
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found, under a block of porphyry, many moths, some dead, 
others alive, which appear to have been carried upwards into 
this snowy region by an ascending current of air. In the same 
dreary region, a live spedes of beetle was found, which, from 
its nature, must be considered a native of this lofty situation. 

83. Spur on the wing of the RaUu8 Crew. — The wing of the 
MaUus CreXf or Comcraik, is furnished with a spur, as is the 
case with a good many other birds mentioned in a former Num- 
ber of this Journal. 

34. An Electrical MoUvmcous Jnimal.'^Mr Calder mentioned 
to the Asiatic Society of Calcutta, a molluscous animal, which 
has the property of giving electric shocks, like the torpedo and 
gymnotus ; but neither genus nor species of the animal is no- 
ticed. We hope Mr Collier will inquire after the animal, and 
let us know what it is. 

35. Species of Mussel exdusively employed cu Bait in the 
Newfoundland Cod Fishery. — The utility of the inhabitants of 
shells (shell-fish) to mankind is well known. The following 
fact, as it is connected with an important branch of commerce, 
is a further proof of the value of these animals in an econo- 
mical point of view. It was communicated to M. Sander Rang 
by Bellanger, the captain of a French frigate, and is inserted in 
Sang^s valuable w(n*k on the MoUusca. The captain, endea- 
vouring to ascertain how it happened that the French cod-fishers 
on the Banks of Newfoundland were not so successful as the 
Americans, discovered that it was owing to these latter employing, 
as a but, the animal of a species of mya (mussel), which abounds 
on several parts of the American coast ; and he was the more con- 
firmed in the truth of this fact, by observing that the Fi^nch 
fishers, towards the conclusion of the season, purchased from 
the Americans the remuning portions of their bait, in order that 
they might the more speedily comjdete their carga Bellanger, 
who is well versed in conchology, examined this mya very care- 
fully, and found that it was a species met with abundantly on the 
coasts of the French channel. To our readers interested in the 
kinds of bait used in the Newfoundland fishery, we recommend 
the perusal of Mr Cormack'^s valuable communication, vol. i. 
of the New Series of this Journal. 
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36. Improvement in the Smelthig of Iron. — Heated air for 
blasl furaaces has been used for some tinie at the Clyde Iron- 
Works, and with great success. Experiments have proved that 
iron is smelted by heated air, with three-fourths of the quantity 
of coals required, when cold air, that is, air not artificiallv 
heated, is employed for that purpose, while the produce of the 
furnace in iron, is at the same time, greatly increased. All the 
furnaces at Clyde Iron- Works are now blown with it. At these 
works the air, before it is thrown into the blast-furnaces, is 
heated SSO"" of Fahr. in cast-iron vessels placed on furnaces, si- 
milar to those of steam-engine boilers. It is expected that a 
higher temperature than 220° will be productive of a propor- 
tionally increased effect. But this is the subject of experiment. 
It is supposed that this improvement will accomplish a saving 
in the cost of the iron in Great Britain, to the amount of at 
least L. 200,000 a-year. 

37. Artificial Ultramarine. — In preparing this pigment, we 
must be careful that the mass of silicated natron and alumina is 
as moist as possible. If it is too much dried before the addi- 
tion of the sulphur, we will wait in vain for the appearance of 
the blue colour ; even a greenish-blue tint will not shew itself. 
But one and the same mass affords different kinds of ultrama- 
rine, which must be separated from each other by repeated 
washing. Gmelin remarks, that the success of the operation 
appears to depend on the cooperation of the air. — Hermstadt 



List of Patents granted in England from 2rf July to 15th Sep^ 
tember 1829. 

1829, 

July S. To £. Galloway, Soutbwark, for ^' improvements in steam-en- 
gines and machinery for propelling vessels.** 
To J. Peokins, London, engineer, for " improvements in ma- 
chinery for propelling steam-vessels.** 
To T. Kelby, Wakefield, York, and H. F. Bacon, Leeds, « for 
their new or improved gas-lamp burner.** 
4. To B. Crabtree, Haleswortb, Suffolk, '^ for his machine or appara- 
tus for propeUing carriages, vessels, and locomotive bodies-*' 
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Julj 4. To M. KvowLXS, Suirey, for *^ an improved method of construct- 
ing and forming ceilings and partitions for dwelling-houses, ware- 
houses, work-shops, or other buildings, in order to render the 
same more secure against fire.** 

To G. K. ScuLTHORFX, Middlesex, gent for ^ improvements on 
axles or axle-trees, and coach and other springs.** 

To J. C Davvixll, Bradford, Wilts, clothier, fur ^ improvements 
in machinery applicable to dressing woollen cloth." 

8. To W. Ramsbottom, Manchester, for " improvements in power- 

looms for weaving doth.** 

To W. Lexsok, Birmingliam, fbr ^ improvements in harness and 
saddlerj, part of which improvements are applicable to other pur- 
poses.** 

To M. PooLX, Lincoln*s Inn, Middlesex, £>r ^ improvements in 
harness and saddlery, part of wliich improvemoits are applicable 
to other purposes.'* 

To M. Pools, Lincoln's Inn, Middlesex, for ^^ improvements in 
the apparatus for raising or generating steam and currents of air, 
and for the application thereof to locomotive ^igines, and other 
purposes.** 

9. To T. Salmoit, Stoke-ferry, Norfolk, for ^ his improved malt- 

kiln." 
25. To G. Straker, South Shields, for '^ an improvement in ships* wind- 
lasses.'* 
To L. QuETiK, London, for ^' his improved vehicle, or combina. 
tion of veliicles, for the carriage or conveyance of passengers and 
luggage." 
To F. H. N. Drake, £sq. Colyton House, Devon, for ^ improve- 
ments in tiles for covering houses, and other buildings.** 
To J. NichoUs, Pershall, Stafford, for ^ improvements in the lever, 

and the application of its power.** 
To J. Bates, Bishopsgate Street, merchant, for <' his improved me- 
thod of constructing steam-boilers or generators, whereby the 
bulk of the boiler or generator, and the consumption of fuel, are 
reduced. 
30. To J. HuTCHiysov, Liverpool, foac ^ improvemoits in machinery 
for spinning cotton, silk, linen, woollen, and other fibrous sub- 
stances." 
Aug. !• To J. Bates, of Bishopsgate Street-within, for ^ his new process 
or method of whitening sugar." 
S. To N. JocELTV, London, late of North America, for ^ improve- 
m&itB in the preparation for manufacture cf blank forms for 
bankers* checks, biUs of exdiange, promissoiy-notes, post-bills, 
and other similar instruments, or securities for the exchange of 
payments of mone3rs, by which forgeries and alterations in the 
same are prevented or detected.** 
6. To J. Bailxt, Ldcestcr, fiame-smith^ for ^ improvements in ma- 
chinery for making lace." 
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Aug. 5. To J. BmowK, Birmii^liain, coadMiiaker, for " his improved coach, 
psrticularly adapted for pubHc conveyance and luggage.** 

10. To W. Shakd, Esq. Bum, Kincardineshire, for '^ improvements 

in distillation and evaporation.** 
J. J. Macleod, Esq. Westminster, for '' improvements in prepar- 
ing or manufacturing certain substances so as to produce barilla.** 

11. To J. Rowland, London, and C Macmillak, London, for 

^' their improved process or mode of constructing, forming, or 
making streetways, carriage-roads, and high^iways in generaL'* 
To J. H. RoLFE, Cheapside, musical-instrument maker, for ^ im- 
provements upon the self-acting piano* forte.'* 
li. To £. Weeks, Eing*s Road, Chelsea, for ** improvements in and 
upon certain apparatus, already known for the communicating of 
heat, by means of the circulation of fluid.** 

20. To J. MusHET, Regent Park, for *^ a certain medicine for gouty 

affections of the stomach, spasms, cramps, inflammations of the 
lungs, coughs, beyond any other medicine or application in like 
cases.** 

21. T(» J. JovEs, Leeds, for ^^ improvements in machinery, or appara- 

tus for dressing and finishing woollen cloths. 

To Lieut. ' W. Rogeb, London, for ^^ improvements in the con- 
struction of anchors.** 
Sept. 2. To 0. H. Maktov, London, gunmaker, for ^' an improvement in 
the construction of locks for all kinds of fowUng.pieces and fire- 
arms.** 

To J. TucKEB, Middlesex, brewer, fi>r improvements in the con- 
struction of cannon. 
9. To T. S. Brakdreth, Liverpool, for "^ a new method of applying 
animal power to machinery.** 

To J. A. FoKzi, Middlesex, for ^' improvements on fire-places." 

To J. LoAicEs, jun. of Wheder Street, Spitalfields, soapmaker, for 
** a new prepantioD or manirfacture of a certain material pro- 
duced fnmi a v^;etable substance, and the applica^on thereof ta 
the purposes of applying light, and other uses. 

To J. MoaaAK, Tipton, Stafford, for ^ a method of preparing iron- 
plates, or black plates for tinning.** 
Sept 9. To Colonel R. ToRRBys, Croyden, Surrey, for '' an apparatus for 
the purpose of communicating power and motion.*' 
15. To D. Laurence, Strood, and J. C. Ashford, gunmakers, Kent, 
for '' their improvements in apparatus to be applied to fowling, 
pieces and other fire-arms, in place of locks.*' 

To Captain G. Harris, R. N. Brompton, Middlesex, for '^ his 
improvements in the manufiicture of ropes and cordage, canvas, 
and other &brics or articles, from substances hith«i;o unused for 
that purpose. 

To J. MiLKX, Edinbur^^, architect, for "> a machine or engine for 
dressing stones used in masonry, by the assistance of a steam-en- 
gine, a winch, a horse, or water power, whereby a great quan- 
tity of manual labour will be saved. 
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Liii of Patents -granUd m SeaUandJrom iOih September to 
Gth December 1889. 

1829, 
Sept 18. To William Tool of the parish uf St Michael on the Mount, in 
the citj of Lincoln, smith, for ^ certain improvements in ma- 
chinery for propelling vessels, and giving motion to mills, and 
other madiinery.*' 
23. To Elijah Galloway of King Street, in the burgh of Southwark, 
engineer, for ^ certain improvements in steam-engines, and in ma- 
chinery for propelling vessels ; which improvements are appli- 
cable to other purposes.'* 

To Joseph Akoe Fomei of Upper Marylebone Street, in the 
county of Middlesex, Esq. fat ^' certain improvements on, or ad- 
ditions, to fire-places.'* 

To JoHK Tucker of Hammersmith, in the county of Middlesex, 
brewer, for '* certain improvements in the construction of can- 
non." 

To Davib Lawrence of 4Hrood, and Johk Crum dwell of Ash- 
ford, gunmakers, both in the county of Kent, for ^ certain im- 
provements in apparatus to be applied to fowling-pieces, and other 
fire-arms, in place of locks.*' 
25. To Joshua Bates of Bishopsgate Street-within, in the dty of Lon- 
don, merchant, for an invention, in consequence of a communica- 
tion made to him by a certain foreigner residing abroad, ^ of a 
new process or method of whitening sugars." 

To Joshua Bates of Bi^opsgate Street-within, in the city of Lon- 
don, merchant, for an invention, in consequence of a communica- 
tion made to him by a certain foreigner residing abroad, *' of an 
improved method of constructing steam-boilera or generators, 
whereby the bulk of the boiler or generator, and the consumption 
of fiiel, are considerably reduced." . 
Oat. 28. To Boss IViirAirs of Yemon, in the county of Sussex, and of the 
province of New Jersey, in the United States of North America, 
presentiy residing in London, for ^^ certain improvements in dimi- 
nishing friction in wheel-carriages, to be used on rail-roads ; and 
which improvements are applicable to other purposes." 

To William Shakd of the Bum, in the county of Kincardine, Esq. 
for ^^ a certain improvement or improvements in distillation." 
Nov. 3. To WILLL4K Rodger of Norfolk Street, Strand, in the county of 
Middlesex, Lieutenant in the Navy, for ^ certain improvements 
in the construction of anchors." 
8. To Charles Turner Sturtevavt of Hackney, in the county of 
Middlesex, soap-boiler, for ^ certain improvements in the prow 
eess of raamifoeturing soap." 
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Biographical Memoir of Sir Benjamin Thomson, Count 
Rumford. By Baron Cuvieb *. 

Benjamin Thomson, more commonly known by his (xerman 
title of Count Rumford, was bom in 1768, in the English Co- 
lonies of North America, at a place then called Rumf(^, and 
at present Concord, belon^ng to the State of New Hamp- 
shire. His family, which was of English ori^n, cultivated 
some lands there ; and he himself has sidd that he should pro- 
bably have remained in the humble condition of his parents, 
had he not in childhood been deprived of the little means they 
were able to bequeath to him. Thus, like many other eminent 
literary characters, it was to early misfortune that he owed his 
subsequent good fortune and celebrity. 

His father died young. His mother having married again, 
he was separated from her by his stepfather;- and his grand- 
fiither, from whom alolie he had any thing to expect, had dis- 
posed of all that he possessed in favour of a younger son, and 
left him in ahnost complete destituti<Hi. 

There is nothing more calculated to induce a premature de- 
vel(^mient of intellect than such a condition as this. The young 
Thomson attached himself to a clergyman of learning, who im- 
dertook to prepare him for the mercantile profes^on, by giving 
him a anattering of mathematics. But the good minister also 
* Bead to the Institute of Franoe. 

JANUARY ^APRIL 1830. O 
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spoke sometimes to him of astronomy, and his lessons in that 
science benefitted his pupil more than he had foreseen. 

The young man brought him one day the plan of an eclipse, 
which he had traced according to a method which had suggest- 
ed itself to him on reflectbg upon his master^s discourses. It 
was found to be singularly accurate, and this success induced 
him to abandon all &r scienee. 

In Europe, the sciences might have afforded him some re- 
compense ; b^t, at th^ period, there ^ns ikitKi in New Hmnp- 
shire. Fortunately for him, he had obtained from nature what 
ensures a favourable reception at all periods and in all countries, 
a fine figure, and dignified and gentle manners. They procured 
for him, at the age of nineteen, the hand of a rich widow ; and 
the poor scholar, at the moment when he least expected, be- 
came one of the great personages of the colony. 

His good fortune was iiot of long duration. The discontent 
which the conduct of the Ministry and Paartiainent had, lor ten 
yeairs past, so imprudently cherished, now rose to the greatest 
^tremity. ThUe Govemmodt resolved on w«r ^ and New Hamp. 
sfaire was destined to be its first seat^ 

In the night of th^ 18th April 1775, the royal troops, mardof- 
iag from Boston, after having fought a fiM battle at Lexington, 
proceeded toward Concord ; but, b^g presently assailed by a^ 
furious multitude, were obliged to betake fb^mselves to their 
garrison. Mrs Thomson^s fattiiiy was attiiched to the govem- 
mnt by important offices. Her husband, yoong as he wai^ 
had himself received from it $okne marha of confidenee. Hi» 
persoiuJ cipinions, besides^ led hifti to support (the govel-nment. 
Thus it wks natural that be should join the ininistcrial party 
with all the fervour of Ihs age, and fireely participate in its 
chances. He dmrefote retired to Boston with the ahny, aid in 
such haste, that he was obliged to leave at Concord his wifb, 
who Kfws far advanced in pregnaticy. Having afterwards to 
imuve from place to place, be never saw her agaiiiy nor wa it 
until after a period of twenty years that he itei the daughter to 
whidi she gave Urth a few days after bis departure. 

It wais u^dubtedly an ^il of not less magnitiide to fight 
against his countrymen ; but perhi^ be did not view it as such, 
and that evil we shall only lament, without venturing to impute to 
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\6iit my Maine. During the cme) period irMi wli^ch we hsv€ 
just etberged *, ^h^ almost all the states of Europe saw their 
dtfzens serving under opposite colours, each assorted' that he 
was ffghUng for his country ; and the chance of arms itself, 
which is the universal umpire, has not terminated (his kind of 
conte^ Fortunately, honour and fidelity are points respecting 
which there are iao disputes, aind in those happy moments, nfdiea 
reason, induced by exhaustion, at length puts an end to the 
bloody quarrds of nations, hononr and fidelity raU/ all the vir^ 
tnoQs and brave. 

Mr Thomson remmhed firmly attached to the roysd govern^ 
ment, and served it with courage and address, whether in the 
field of battle or in the cabinet ; but he did Hot pftrtidpate id^ 
all the mad schemes of some of its partisans. Those again$t 
whom he fought always respected him, and of this feeling be^ 
received a very honourable proof at the end of the war, when 
severa! cities of the United States sent him urj^ent mvitadons to 
return. 

It is well known that one of Washington^ s first exploits wai» 
to compel the English troops to evacuate Boston, on the S4thi 
March 1776. Mr Thomson was employed to carry the news of 
this unfortunate affair to Ldndon. Missions of this kind are^ 
not generally such as procure rewards; but the preposses&itig 
appearance of the young oflftcei^, and the accuracy and extelit of 
the Informatioti whfbh he gave, mfade a favourable impieisinon^ 
on Lord G^rge SfickviUe, theti Secretary of State foi" the 
American department, and sHc^ celebrated for the misfortunes of 
his administratiota. He thought he had madb a good acquisi-' 
tion by attaching such a man to his office, and having received 
aMttidiuit |Jtoofs of bis tiUents and fiddity, raised him, in 1780, 
tcr the important post tut under Secretaty of State. 

l*his appointment #6uld hate beenf a very advantageous one 
utide^ a mor^ able mmistei- ; but Mt Thomson ik)On experienced 
ttte d/ost paiftflil feeling that! cim affect an hoAOUtaUe man, that 
of the incapadty of his benefactor. The r6yal army Seemled 
condemned to ^^ry kind of misfortuiife. Public opinbn pfo- 
i^itinced mfoife decided!]^ against the iViTnisters. To Ate ^^ 

• The period of the Revolution. 
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proa^hes which their impnuleiioe ought have merited, calam- 
oieswere added, as always happens when men in place are un- 
successful Mr Thomson saw himself about to become the 
object of some.of these imputations. He perceived that a des- 
perate cause can only be served with honour by serving it at 
the peril of one^s life, and he returned to the army, wh&e be 
obtained the command of a division. This was at the commence- 
ment of 178£. The English were confined to Charleston, and 
reduced to a war of posts. Mr Thomson re-organised their ca- 
valry, led it in several encounters, and had still such c^portuni- 
ties enough of distinguishing himself in the course of this cam- 
paign, that he was appointed to contribute to the defence of 
Jammca, then threatened by the combined fleets of France and 
Spain ; but the defeat of Count de Grasse averted the dang^, 
and soon after peace was proclaimed, which put a close to Mr 
Thomson^s military career. 

Nothing could have happened to him so .contrary to all his 
inclinations and h(^)es of advancement. He was thirty years of 
age, held the rank of colpnd, enjoyed a high d^ee of reputa- 
tion, and was ardently attached to his profession. He consi- 
dered war so peculiarly suited to his genius, that seeing no ap- 
pearance of it anywhere excepting between Austria and. the 
'X'urks, he determined on offering his services to the Em- 
p^ror^ But his good destiny had decided di£Perently from his 
inchnation. When at Munich, on his journey, he found an op- 
portunity of entering into a more advantageous although more 
pacific service. The ideas of his earlier years revived, and he 
was sooa brought back to the sciences and the application of 
them, as to his true vocadon. 

He had never entirely forsaken them. In 1T77, at the com- 
mencement of his residence in London, he had made curious ex- 
periments on the cohenoa of bodies. In 1778, he had under- 
taken others on the force of gunpowder, which procured him ad- 
mittance into the Royal Society ; and^ in 1779, he had embarked 
in the English fleet, chiefly with the view of repeating his ex- 
periments on a great scale. But, perhaps, amid the distrac- 
tions of his military station, and even in the leisure of a private 
condition, he would only have made isdated trials, witliout a 
constant object^ and without great results. He looked upon the 
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sciences fiam a new point of view, when he required their as^ 
sistanoe in a great military and civil administration. The states- 
man remembered that he was a natural philoso^dier and geome- 
tridan. His genius had assisted in establiriiing his credit ; he 
employed his reputation to second his genius ; and in this man- 
ner each new sarvice that he rend^ed to the country which had 
attadied him to itself, produced some discovery, and each dis- 
covery that he made enabled him to render some new service. 

It was the late king who gave Mr Thomson to Bavaria. 
The young colonel, on his way to Vienna, pasmng through 
Strasburg, where the Prince Maximilian de Deux-Pbnts, after- 
wards King of Bi^varia, commanded a raiment, presetted him- 
fldf at parade on horseback, and in his uniform. At this time 
the whole conversation of the military turned on the Americail 
campaigns. It was natural for them to be desirous of hearing 
an English c^cer speak on the subject ; he Was therefore intra- 
duced to the prince, when some French (^cers were present, 
who had s^^ed in the opposite army. The manner in which he 
deambed what he bad seen, the jAans he showed, the ori^nid 
ideas he threw out, were a proof that Mr Thomson was a man 
of no ordinary acquirements; and the prince, knowing that he 
was to pass through Munich, gave him stnmg recommendations 
to his uncle, the reigning elector. 

Charles Theodore, who, from being a mere prince of Sulz- 
bach, had become, by the successive extinction of the chief 
brandies of the Palatine house, soverdgn oi two dectorates, was, 
in many respects, worthy of this favour of fortune. He was a 
man of intdlect and education, and displayed a taste for science, 
and for all that announced greatness of nnnd : he encouraged 
the arts in his dominions, built beautiful palaces, and founded 
the Academy of Manheim. If he did not adopt in his gorvem- 
ment those maxims of philanthropy and toleration which now 
prevail in thel counsels of princes, it is to be attributed to the 
epoch in which he received his education, an epoch in which 
Louis XIV. passed in Grermany for the model and ideal of a 
perfect mcmarch. We have already said, and we shall see 
still more plainly in the sequel, that Mr Thomson^s ideas were 
much of the same nature. He could not therefore fail to esteem 
the Elector, nor the Elector him; and, in feet, after the first 



Digitized by 



Google 



He txif^iiiafids 4b^?*?rf^ mi^y t^ Vieiwft, and feast^ppd tp 
fetum ^ JLoQidon, ta .oktaUi perm^sipa to ^nter intp the servu^ 
pf fiaiFiiH^ Tbi# ¥r^ {^pted jto bim, with BMerixfg marks xxf 
A»tisfaptiQii on th^ pgpt of hi§ goyenpa^t. The kiqg 1^ughted 
]^in» and jO^pwed bim the half-pay bf^ngng ^ hi$ xmK wj|;iich 
he jr^twned till the pfsiigd 'Of hji^ dei^th. 

To ihe ^ic^omplifipi^it? and extoiial adra^iti^g^s pf which we 
have iii^k^n, and the ai^umstan^ of his being ^n Englishnifii, 
jwhigh ifi alw^y«. bo grie^t a ix^pomyaendatiiwi qn tl^e continenjb, 
Sir J3^i;\)aoiin Thomson (£br it was with tb^9 title thax he returnp 
^ed to ififuiych in X7$4) add^ a ^^ £P4: l^i^ta^pgy which co^ld 
jhaidly have b^n anticipated in a man thfit)^ issped, as it were, 
ftfm the fon^fits x)f the new world* The ^Qctor^ Chiles Tbeo- 
d^re, granted hion the mpst marled favour : he juade him 
;Bucce«8ively his aid^^de-cai^P) his chamberliun) nimber of his 
'foouncil of state* and fieutenant*g^eral of bis.amiies. He pro- 
cwced for hm the deoarations of tl^ two orders <?f Poland, b^ 
(Cause the statutes of ^bose of Bavaria did nq^ tben permit his 
iido^isyiop .to thei^. Lastly, i^.tl^e interval be^tween the d^th 
4^ the Enpf^or Jose^ apd the cgiiopatioii ,of Leppold ILp tl^ 
Elector took advantage of the rjght which his fun<?tiops, ^s yiq^ 
j^ t^e.empire, gave hixn> to rai^e ^r .Benjamin to the dignity of 
Owit^ by .the amne ^ the djstqct of New Q^uop^^b^^ ^ whkb 
be , was born, . 

CSount Rimfoqd h^s isc^net^QO^^ b^n blamed fqr Jthe import- 
.ance ^hich he s^ms to have attached to d^tjn^dons, to wbjch 
Jiiis refd jpdent might bave xeip4er^ him indi^erei;i.t. Tb^y yr)^ 
have done sp^ bQW|ev,^j have not suffiqently pon^d^ed his 
eitnation. ^'orMpi^dy, a (it^e .¥?itbout birth yrj^ qf np p^matipii 
JEunpng ys/; :hut:ij; ifi not so in Eogl^d* where the title, ^ k 
,wei?ef Wi^tanipirphgiBie^ the piyj, pr in,Gen»any> wfeer^ one ?cl- 
,dcMp receives a great office witbppt, at the s^^e time, ^ec^iviog 
a corresponding title. Covnit Bumford, th^^hj^^ . ip^ght jibipk 
this custom necessary for the maintenance. of a re$piect wbicb be 
kww hpw tp render so useful* We have be^idfis s^en, by a 
.recent experiment made on the great scale, that some,. not being 
philosophers enough tP refuae titles )¥hen ohaiice o^fei^pd th^pa, 
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mid GAers bang apf$jK^ iob tttU^h dd to think that tMes 
ww» worth the tioiiUe of being refuMd, €rvery body ioe^f^ 
tboQ. We doJMt therefore eomi^ntti Cotih/t Rumford f(k tia^ 
¥iDg done like nil ihe irorld ; ve Wen ptitdoA b^fcmhiand tbo^ 
who may iinitate hhn in this resp^tt, provided they imitate him 
mother respects also. 

Hk'niw Blaster not only phxsiired honourable distinotionB for 
hiin, but abo confided to Imi a teal and v^y extensive p6#er, 
by uniting in Im person the administration of war and the di« 
rection of the pdids ; and his reputation, beddes, soon gave him 
a grest infioence over all parts of the govmiment. 

Most of those who have been led to power by the course of 
eirents, arrive there already mided by puUic opinion; they 
know that they will infistlHUy be caUed men of genius, and thftt 
they wiH be celebrated in prose and verse, if they succeed' in 
changing in some point the forms of the government, or extending 
a &w leagues the territory in which this gov^nment is exercised. 
Is it therefore surprisitig, that internal commotions and external 
wars incessantly disturb the repose of men P It is to themselves 
that men ought.to look. Fortunately for Count Rumford, Ba. 
vairia could not at this period hold out these temptations to her 
minktets. Her constitution was fixed by the laws of the em^ 
pire, her frontiers by the great powers that surrounded her ; and 
she was reduced to the condition, whidi most states find^ ao hurd, 
of confining all her cares to amdiorating the condition of her 



It is true that die had much to do in this reqpect. Her so* 
iereigns, ^ricbed at the period of the religious w^rs, in conse* 
quence of their zeal for Catholicism, had loi^ carried the marks 
of this 2Seal fkr beyond what an enlightened €atholicism> requires ; 
they encouraged devotion, and did nothing for mdustry ; there 
were more convents than manufsctories in their temtories; the 
army was almbst reduced to nothing ; ignorance and idleness 
predominated in ail classes of sodety. 

Time does not permit us to mention all the services which 
Count Rumfcrd tendered to this country and its capitsl, and we 
are obHged to limit ourselves to a few of the more remarkable. 

He first oocafned himself with the army, in the (U'ganizatiott 
of which, a peace of forty years had allowed gross abuses to be 
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introdooed. He found meiiid of remtmng the sddier firom the 
iU-treatmeDtof officers, and <^ adding to his comfort at the same 
time that he dkninished the expntses of the stitfe. The equips 
ment of the troc^ tbmr clothii^ and head-dress, became move 
suitable and more conveni^iit Each regiment had a garden, 
wh^e the soldiers themselves reared the vegetaMes wbkdi they 
required, and a sdiod in whidi their cUUren recced the ele- 
ments of^ education. The mtUtaiy dlsc^iUne was simplified ; the 
sddier was brought near^ to theduzen ; the jmvates had more 
facilities afforded th&n of becommg officers ; and a school was 
at the same time esUiblisbed, in which young men of family 
might receive the. most extensive military education. The ar- 
tillery, as being nK>re conne<^ed with the sdences, chiefly at- 
tracted the regard of Count Bumford, who made numerous 
experiments for its im^ovement Lastly, he estaUished a 
workhouse, in whidi. were manufactured, with regularity, all 
the artides necessary for the tnxqpa^T^i house whidi^ at the same 
time, became in his hands a aoorce of improvement in the police 
still more imp(M*tant than those which he had introduced in the 
army. 

After what we have said of the state of Bavaria, it will easily 
be conceived that mendicity must there, have become excessive; 
and it was in fact asserted, that, next to Borne, Munich hikl the 
greatest number ot b^^ars of any city in Eun^. They ob- 
structed the streets, divided the statbns anunig each other, sold 
or inherited them as one does a house or a farm. Sometimes 
they were even seen to fight fcNt the possession of a post or 
diurch-docHT ; and, when opportunity presented, they did not 
refuse to commit the most revolting crimes. 

It were ea^ to find by calculation that the regular support of 
this mass of wretches would cost the puUic less than the pre- 
tended charities which thdy extorted from it Count Bumford 
had no difficulty in perceiving this ; but he saw, at the same time, 
that to extirpate mendicity, something more was necessary than 
to prohibit it ; that but half of the work would be done by arrest- 
ing the mendicants and feeding them, unless their haUts were 
changed, unless they were fcntned to industry and <Hder, and 
unless there were insured into the people a horror of idleness, 
and of the lamentaUe consequences which it induces. 
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His plan, therefore, embraced physics and morals. He pon- 
dered it long, projxntioned all its parts to each other, and to 
the laws and resources of the country; prqMured wMi vigour 
and in secret the details of its ex^ution, and, when all was 
ready, directed it with firmness. 

On the Ist of January 1790 all the beggars were led to the 
magistrates, and it was signified to them that they would fiiid 
ia the new woi^house whatever was necessary for their subsist* 
enoe, but haioeforth they were prohibited from b^ging. 
. In fact, there were provided for them materials and tools^ 
large and well heated rooms, wholesome and cheap food. Th^ 
work was paid by the piece. At first it was imperfect, but they 
soon improved. The workmen were classed according to their 
progress, which also facilitated the arrangement of the products. 
Thdr employment was to produce clothing for the troops. At 
the end of some time there was an overplus, whidi was sold to 
the public, and even to other countries, so that ultimately there 
was an annual profit of upwards of 10,000 florins secured to 
the state. 

The whole establishment was, at the commencement, mnply 
supported by voluntary subscription, in which all classes of the 
inhabitants were made to feel interested, and which was much 
infarior to the sum of the alms that were formerly given. 

And to change in this manner the deplorable condition of a 
d^raded dass, nothing was required but the habit of order and 
judidous management Those wild and distrustful beings 
yielded to die dispositions that were manifested to promote their 
welibdng. It was, says Count Rumford himself, by rendering 
them happy, that they were taught to becofaie virtuous. Not 
even a diild received a blow. Still more, the children were at 
first paid merely for looking on the work of their companions, 
and diey soon came weeping to implore that they also should 
be set to work. Some praises properly bestowed, some hand- 
somer dresses, recompensed good conduct, and excited emula- 
tion. The sprit Off industry was roused by selfJove, for the 
qprings c£ the hiunan heart are the same in the most opposite 
oopdilions, and the equivalent of a cordon of nobility exists 
evmi in the lowest grades of society. - 
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It viis not, howBFer, UieoidBdiants oloneirtibse ocHidSdon 
was loneliohuted. The baflhfiil iind hooeBt poor vere dsbod- 
nkted £or ask work and foxL Mbre tfa»ii one woinan iof rattk 
Aat had ^Xkn Into misfiirttiae, obtimied flax and sionpfr^nn the 
commissioners, without being evar qoeitibned, loid aienong die 
bi^ve of the Bavarian ajrmj» there wer? many who wore clothes 
that luid beeA apun by a lioble and delicate Imiid. 

The success waa tueh that not only were the jioor ocnifdetety 
succoured, but their nuniiber was greatly dimimslwd, because 
they learaed to su^^rt themseltes. In one wedc: iwq thousand 
fiiire bundoed had bem regtst^ed, and sonoie year? after thiy 
were reduced to fourteen huiuh;^. They even learned to fed 
a sort of pride in relievttig their old companions; and nothing 
prevented better their asking aUns, than having enjc^ml the 
{]4easure of bestowing thiem. 

Although Count Bujtnf(Nrd had been directed in his operations 
mone by the calculations of a politicifin than by the impulses of 
a. man of feeling, be could not help being truly moved at the 
sight of the change which he had effected, when he beheld oh 
those cquntenanoes, formerly shrivelled. by misfortune and vice, 
an air of satisfaction, and soineiimes even tears- of tendenie^ 
and gratitude. During a dangerous illness he heard a noise 
under )m window, of which he enquired die cause. It was a 
proces»dn of the poor who were gcnng to the priaripal church, 
to implore of heiven the safety of their bene£Eutor. He con- 
fessed himself that this spontaneous act of reHgioos gratitude, 
ia favour s£ a person of another nommunibn, appeared to biin 
die laoe^.a&ctingof reoompi^ses; but he did not dissemUe 
that he bad obtaited another, which will be mbre lasting. In 
£ic^, U was' in labouring for the poor' diat he made his most 
important discoveriies. 

M. de FoQtenelie said of Dodan^, who, in rigorously obsenr. 
ibg die fasts prescrihi^ by the Churd],'made accurate experi« 
ments on the dfaangies which his abstineiice produced in him, 
ihat he .was die first ivhohad taken the same path for getting 
io h/^i:euand the academy. Count Rum£ord may Jbe associated 
with him, if, ai may be believed^ die servicefi rendered to 'men 
lead to heaven as surely as the practibes of devotion. This 
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Evjerjr on0 koQWs Uitil; tbe rtgeptof hi? 6n^% experimeats )¥aii 
th^ Qatui^ 9( h^t and light, «$ well as the laws of their propoi. 
.g^itiop ; wd Iq this, what interjested him wjas, U> know bow to 
fe^ ploth^, WiEO^, wd lig^t with economy, a gijeat assewjblitge 
fif me^u fJfi £n9t; €0g«g«d jo oompariog the heat of diffi^eiit 
JkuEids pf plotb^ Thtf, as is well known, is not an absolute 
iafoat, ,w(i if<e ooly m^iui by it tbe property of retaking that 
which is generated by our bodies, and of preventing its dissipar 
tion. Count Rumford enveloped themMHn^eKS riused to a 
f^jig^r temperature than the air with various substanoes, and 
(oWrved the tipde they took in xetujrning U) a state of equilir 
hrium^ He arrived att this general result, that the principal reu 
l^jj^r qt heat is the mr between jthe fibices q£ suhstanoes, and 
4}at these substances furnidi clothes so much .the warmer, the 
moi^ they f^etjm ^ air heated by the body* It is thus, and it 
wiU not fail to be remarked, that Nature has taken care to clothe 
(the .animals of cold countries. 

Passing then to the ^examination of the most e^ectual means 
of economising fuel, he saw in his experiments that flame in the 
Qfpm air gave little heat, iespecSally wjien it was not rapidly agi^ 
jta^, .and idid not.atoke vertically the bottom (^ the vessel 
J3ii alao observed that the vapour of water conduced very little 
^p Jg^ whf9i.it was not in motion. Chance gave him the key 
^ .the^e p^nomena, and ^c^pened up to him a new path of in- 
4l^iJ^y. ^ Casting his leyes ,on the coloured liquor i^ a thehdo- 
jneter, whi^ .was. coding in the aun, he percdved in it a cdm^ 
fifylH iBao^tion, which cooUOAiefl until the thermometer had fallen 
Ao t^ .Mirix>uncyng tepsperature. . Some powders which lie dif- 
fused in liquids of the same specific gravity, were also agitated 
.whoever the temptf»ture of the liqiid changed, a cireumsunce 
which announced continual currents in the liquid itself. Count 
«B4mfordiQame to think that it was precisely 4)y tfa^ transporta. 
Ikoof molecules idaiat the he^ was distributed in the liquids, 
which by themselves woul^l .hav« allowed very little caloric td 
fiaas, ThJLis^ virhen the heating commences below, the warm 
molecules, becoming lighter, afioend^ and ihe cold molecules are 
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predpitated to the bottom to be heated. This he verified by di- 
rect and ingenious experiments. So long as only the upper 
part of a column of liquid was heated, the lower part did not in 
any d^ree partake of the heat A piece of red hot inm }dunged 
in oil to a short distance from a bit of ice which lay at the bot- 
tom, did not melt a particle of it A bit of ice kept under bal- 
ing water was two hours in melting, while at the surface it melted 
in three minutes. Whenever the internal modem of a liquid 
vras arrested by the interposition of some non-conducting sub- 
stance, the cooling or heating, in a word, the equilibrium, was 
retarded in it. Thus feathers or hair would produce the same 
effects in water as in air. 

As it b known that fresh water is at its maximum of density 
at seven degrees above the freezing point, it becomes lifter a 
little before freezing. It is for this reason that ice always forms 
at the surface, and that once formed, it preserves the water 
which it covers. Count Rumford found in this property the 
means by which nature preserves a little fluidity and life in the 
countries of the north ; for, if the communication of heat and 
cold took place in fluids as in solids, or only in fresh water as in 
other liquids, the streams and lakes would quickly be frozen to 
the bottom. 

Snow, on account of the air which is mingfed with it, was, in 
his eyes, the mantle which covers the earth in winter, and pre- 
vents it from losing all its heat. He saw in all this distinct 
precautions of Providence. He saw the same in the property 
which salt water possesses, the reverse of that of fresh water, by 
which, at all degrees of temperature, its molecules are precifd- 
tated when they are coded; so that the ocean, bdng always tem- 
perate at its surface, softens the rigour of the winters along the 
shores, and warms again, by its currrats, the polar climates, at 
the same time that it cools those of the equator. 

The interest of Count RumfonTs observations, therefore, ex- 
taided, in some measure, to the whole economy of nature in our 
globe, and perhaps he made as many cases of diose relations 
to them which he perceived in genend philosophy, as of their 
utility in public and jnivate economy. 

Their mere announcem^t must have made my hearers an- 
tidpate this utility ; and, besides, there is no one who does not 
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know their effects frmn experience. It was by a regular appli- 
cation oi these discoveries, that Count Rumford constructed 
fire-places, furnaces, and caldrons of new forms, which, from 
the hall to the kitdien and the workshop, have reduced the 
consumption of fuel by more than a half. 

When we fancy to ourselves those enormous chimneys of our 
ancestors, in which whole trees w^ e burnt, and which almost 
all smoked, we are astonished that the inmple and sure improve- 
ment (^ Count Rumford was not sooner devised. But there 
must be some difficulty concealed in all those things which are 
found out 8o late, and which we call so simple when once they 
are discovered. 

The improvem^its which Count Rumford made in the con* 
8tructi(Mi of kitchens, will have a more important, although a 
somewhat more tardy result, because somewhat more firm foun- 
dations must be laid for their first establishment The unfor- 
tunate cook himself, at present half roasted by the lieat of his* 
fire, will be enabled to operate calmly in a mild atmosphere, 
with an economy of three-fourths for fuel, and of one-half for 
time; and Count Rumford did not consider as of small importance 
this ease procured for those who prepare our food. As the same 
quantity of original matter furnishes a much greater or a much 
smaller quantity of nutrition, according as it is prepared, he 
looked on the art of cookery as equally interesting with that 
of agriculture. He did not confine himself to the art of cook- 
bg food at little expense, but also bestowed much attention 
on that of composing it. He discovered, for example, that 
the water which is incorporated with food becomes itself, by this 
mixture, a nutritive matter ; and he tried, of all the alimentary 
substances, to find out that which nourishes most and at the 
smallest expense. He even made a study of the pleasure of 
eating, on which he wrote an express dissertation; not assuredly 
for himself, for his moderation was excesdve, but in order also 
to discover the economical means of increasing and prolcm^ng 
it, because he saw in it an intention of nature to excite the or- 
gans which are to concur in digestion. 

It was by thus judidously combining the chcnce of substances, 
with all posable economy in the art of preparing them, that he 
was enabled to support n^an at so little cost, <^d that, in all 
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drilised comitries, bis name is now eonnected wrUi the no^ 
tSteadom aids tbat indiratry c»n reerire. Thb honcur miidi 
excels those which have been decreed to the Ajpmasescf andent 
and modern timed ; I iTould eirekl Venture to say, to many men 
who have been celebrated for discoveries of a high^ ord^*. 

In one of his establishments at Mtmidr, tbne women Wiere 
snffiaent to prepiEire a dinner for a diousand persons, and diey 
burnt only ninepence worth of fiiel- The kitchen which he con- 
structed in the HSpital de la Pifeta at Veroni^ is still mare per* 
feet, there being Inirnt iu it only the eighth part of the wood 
which was formerly consumed. 

But it was in the employment of steam forboitti^, tbat 
Count Rumford, so to speak, surpassed hiiftsetf. It isi known 
that! water k^t in a vessd which it is unaUe to burst, acquirer 
an enormous h^t. Its vapour, la the moment wh^i it is 
let loD^, carries this be^t wherever it is directed. Baths and 
srpartments are i^vk heated vnth wonderful quickness. Ap- 
plied to soapworks, sttid espedally to distillaies, this method 
has already enriciied several manufacturers of our southern de- 
portments ; wad in the cbunttieis wberenew discoveiies aremiH^ 
slowly adopted, it has affcfrded immense advimtages. The brew^ 
hbuses and disiitlerfto of Engbmd Are heated in this way. In 
tMm a single small copper cauldron bbils ten large wobdenr 
vats. ' 

Count Rumfoi'd went 9& twe id these improvements as eveli 
to economise all the h^at of the imbke, whidi he only aUcrwed 
to issue from his appiuratus after it had become almost perfectly 
cold. A person justly celdbrated for the elegance of his mnnd, 
said to him tbat he would soon cook bis dinner with' his iie^b* 
hour's smoke. But it #a(¥ not for Mmsdl that h^ sought economy. 
Bis varied atnd often repeated experiment^ on the contrary, tost 
hi^ mfuch, aiyd it waift only by dint of lavishing His tnoney^ that 
be taught others io save theirs. 

He niade nearly as many researcbes oh %fat as on heat, and 
among' his resuhs, the f^i^owing observations are pr i n d prfly 
worthy of notice ; that flame is^ always: perfectly tnmsparein: and 
permeable to the light of another flame; aiiid that ifie quntify 
of light is not in propiQ«t|on to tbait of the beat, asild that H do^ 
not depend, ]iker tlW latter, upon the quatnity of liattc^ bmntt^ 
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but ir^tfaer updci the Tivaeitieft cf the ecntabuitioq. By. conbUng 
these two observations^ he mvented a. lamp with several ymtA- 
\A wid^ the flames of iVhicb, mtiluaily exciting each other, 
wittenit aUowing any of. the f^ys. to be ksl, are capal^ of prou 
ducing an unlimited mass of light. It is said, that when it was 
lighted JEit Auteuil^ it so dazzled the lamp^naker who had oon- 
stnicted, it^ that die poor man was unable to fidd his way home, 
and was obligefl to pascj^the n%bt in the wood of Bpulogne^ 

I deem it saperfluous to menjtion how he varied and adapted 
to all sorts of uses the different instrunJents tJiat are employed 
for lightbg. The Rumfbrd lamps. are not lessdifiiised nor less 
popular thiia the chimneys and soups of the same name. TMb 
is the true charaetec of a gckxl indention. 

He d^iermkied, hj physical expmmente, the rules that ten- 
der the oppofiiitions of colour agreeable. Few fine ladies imagine 
that the dioice of a border, or of the embroidery of a ribbon^ 
depends on the imn^utaUe laws of Natui^, and yet such m the 
fact When one looks steadily fior some time at a spot of a 
ceilaih colour ctn a white ground, it ajc^Karg bordered with d 
different colour, which, however^ is always the same wkh rekk* 
tioh td that of the spot. Thdid is what is callM the compleuyefM 
tary colour ; and, for feteons which it were needless to develope 
here, the same two cddurs are always ^cmiplen^ntaTy to eadi 
other. It is by arranging them that harmony i^ prodhieed, and 
the eye flattered in the mo0t agreeable manner. CaaM Aumu 
ibrdy who did etery tUng by metlKidS, disposed^ according to 
this rule, thf^ ooloiirs c^ his furniture, 4ad the pleasing effect of 
the whole was remarked by all who entered his apartments. 

Contindally strucSi, in all his labours, by the wonderful phe- 
notnena of heat mod light, it was natural &r him to attempt a 
general theory i'eispectii^ these two great agents 6f nature. H^f 
cofiffldered theni both »§ only effects of a vibratory miotion impress 
sed on the moleeiiles of bodies, and he found a proof of thicr 
in the continual production of heat which takes place by Msfiofl. 
The firing of a brass gun, for example, putting water in a short 
titne ifto k state of ebulUtioii, atid this ehqilitioa hutting as long 
ais tb^ motkto wtneh pixiduced it^ he finiiid it difficult to toU^ 
ceive bow, in sudi a case, matter was A&engaged, for it wotild 
r^iiie to be inexMiiistible. 
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He moreover proved, better thtti any person, that beat has no 
we^t A phial of spait of wine, and another of water, re- 
mained in equiUbrium after the oongdation of the latter, although 
it had lost by this, caloric enough to raise the same weight of 
gold to a white heat 

He invented two Mngulariy ingenious instruments. The one, 
which is a new Calorimeter, serves to measure the quantity of 
heat produced by the combustion of a body. It is a box filled 
with a given quantity of water, throu^ whidi the jvoduct of 
the combustion is made to pass by a serpentine tube; and 
the heat of thb product transmitted to the water, raises it a 
determinate number of d^rrees, which serves as a basis to the 
calculations. The manner in whidi he prevents the external 
heat from altering his experiment, b very simple and ingenious. 
He commences the operation at some d^rees bdow that heat, 
and terminates it at as many degrees above it The external 
air resumes, during the second half, precisely what it had given 
' out during the first The other instrument serves to disclose 
the slightest diffnences in the temperature of bodies, or in the 
fadlity of its transmissbn. It consists of two glass balls fiUed 
with air, connected by a tube, in the middle of which is a bubble 
of cdioured sfnrit of wine. The smallest increase of heat in one 
of the balls drives the bubble toward the other. Thb instru- 
ment chiefly, which he named a Thermoscope, made known 
to him the varied and powerful influence of different surfaces 
over the transmisnon of heat, and also pointed out to him nu- 
merous methods of retarding or accelerating, heating or co(dii^, 
at will.: 

These two last kinds of researches, and those which have re- 
ference to illumination, ought to interest us more particulaiiy, 
because he had made them after he had fixed hb rendence at 
Paris, and taken an active part in all our occupations. He con- 
adered them as hb oontributicxis in* quality of a member of the 
Institute. 

Such are the principal scientific labours of Count Rumford, 
but they are far from being the only services which he rendered 
to sdence. He knew that, in discoveries, as in philanthropy, 
the work of an individual is transitory and limited, and, in the 
latter, as in the former, he strove to establish durable jnstitu- 
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tkms. Thus he founded two prizes, which were to be annually 
assigned by the Royal Society of London, and the Philosojdiical 
Socie^ of Philadelphia, to the autfaixr of the most important ex- 
periments on heat and light ; an ^idowment by which, in evino*- 
ing hb zeal for natural philosophy, he also testified his respeet 
for his native and for his adopted country, and proved, that, by 
having served the one, he had not quarrelled with the other. 

He was the principal founder of the Royal Institution of 
London, one c^ the best contrived establishments for hastening 
the progress of science and its iqpplicaticm to the arts. In a 
country where every individual prides himself on encouraging 
idiatever can be of service to the community, the mere distri- 
bution of his Prospectus brought him considerable funds, and 
his activity would soon have led to its execution. The pro- 
spectus itself was already a sort of description, for he spoke in 
it <^ what he proposed as of a thing in a great measure realized : 
A vast house presented all kinds of trades and machines in ac- 
tion ; a library was formed in it ; a beautiful amphitheatre was 
constructed, in whidi were delivered lectures on chemistry, me- 
chanics, and pditical economy. Heat and li^t, the two fa- 
vourite subjects of Count Rumford, and the mysterious process 
of combustion, which puts them at the disposal of man, were 
to be continually submitted to examinadcm. 

This Prospectus is dated at London the 21st January 1800, 
and the foundation of the Royal Institution was the woric of 
fifteen succeeding months which Count Rumford paissed in Eng- 
land, with the hope of settling there. 

After having been loaded, during fourteen years, by the 
Elector Charles Theodore, with juroofs of an always.increasing 
&vour, after having reo^ved from him, at the period of the 
fimious campaign of 1796, the difficult trust of commanding 
his army, and of maintaining the neutrality of his capital .against 
the two great powers that seemed equally anxious to attack it, 
Count Rumford obtained from him as a final recompence, in 
1798, the post which he most desired, that of Minister Plenipo- 
tentiary at the Court of Great Britain. 

There could be nothing more flattering to him in fiMst than 
to be enabled to return among his countrymen, and, according 

JAKUABY— MARCH 1830. P 
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to the aoble exprasakNi of ao aiiomil;, to cxKnUiie losUre. wkh 
dignity* But Ms Jiopes were fnistnted /Elie "usage of the 
JSaglisli Qmermmmi does nbt .petnut,, that, a laaii bcHm its 
subject sbould be aocndkcd So k«s;die i^preieiiMive of miotb^ 
poirer; and the ministar for Conagaiaif&HiB signified tp CouiH 
Rumford tiiat it ^mm md?red not to deviate .from Ms usiige. . 

A atiU asKM aoute^lMnpfiointaieiit sobi^ afW.bdfel .faiou H^ 
was isdonmed of ^ death of the Sdnae, lus b^nefinctor, which 
hiqjpeiied iu 17999 and he foresaw that he would have a6 hss 
difficulty in ireeuming his cid dian in eieicifluig^ las.new func- 
tioos. In reiKty, the Elector Josefdi MaximHiau was nether 
%iionuit of his tnerit nor of liis services^ and remembered that be 
was the first author <if his fortune; but, with a different syst^al 
-cS government, and oppoate polkicnl interests, it was natucal 
thi^ he ^uld have ^)tber eounseUoro than; his predecessor, mid 
Count Rumfopd was aot'^f a character to enter into partus* 
sfadp. BesideS) the hi^y dianges whidi he had effected, had 
rend^ml himiess neoessalry, and his views, wiiich had beea so 
useful when Bavaiiarequived to be oihghtened, wei^ no loi^^er 
such as suited, predsely because the success of thdr, adoption 
had already been se rapid. . 

He tbereforie only returned to Mumfh for adiortidme^ dur 
ring the peace of Aoii^is ; and yet ev&i ia this short time, he 
perforiped a true and great service to science, in contrUmting, 
by his advice^ to 1^ reorganization of the Bavarian Acadaony, 
on a plan whiqb, with mility, in eivery respect,, oondmied a truly 
royal magnificence. 

The period at length arrived when a final retieat had become 
neee^ary. - And it was no mean honour for Prance, that a man 
who had enjoyed the consideration of the jaoost dvilised coun- 
tries of' the two worlds, preferred it for his last rcsidenoe. He 
prdin*red France, because he quickly peroa\^ it to be the 
eouBtry where merited reputation most surely gaais a true d%- 
. nity, independent of the tramsitory favour of courts^ and of all 
the chances (^ fortune* 

In fact, we have seen him among us &r ten years, hoDoared 
by Frenchmen and foreigners, esteemed by thefneiMls of science, 
parti^pating their labours, aiding with his advice even . the 
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meanest artizniis^ noUy gratifying the pablic with a comtant 
succession of useful itymitions. < 

Nothifig'vroultlhav^been Anting to his happiness, had the 
amenity bf his behaviour quailed 'his ardour for pabKc utility. 
Bnt it mafit be acknowledged, thau? "he' "manifested, in h& con* 
vHnsHttion and in hiswfaoiecovKlact, afeeKn^which ihust'li^pear 
very^ictraordiBary m aui^nso^unlfonilly well treated by others, 
and who had himself don^ so moch good. It was without idv- 
mgtor esteemingfliisifdlk>w.creatuhes, thftt be had done them all 
tAmas serrices; : Apparently, the' vile passions winch be had 'ob*- 
scvued in the wretches ebmnntted to his 'Care^ or thoise other pask 
saoBs, not less vile, wfaidi hi^ good ftbrttrae bad excited among 
bisimals, had soured him against humaii nature. ^ Nor did he 
think that the care of their own welfare ought to be confided to 
men in common. That desire, which seems to them so natural, 
of jexamining how they are nuled, was in hisejres but a factitious 
pradnct of false knowledge. He had tieariy the satne ideas of 
slavey as a plants, and he considered the Chinese government 
as tlm^neasrest to perfection ; because, in deliTeri^g up the peio- 
fie to the absolute power of men ^rf* knowledge alone, and iii 
rainog each of these in the hierarchy, aecording^ to the degree! 
(rfifaas.Unowkdge, it made in some measure tio many mHtions of 
bands the passii^ organs of the 'will ^ a few good beSeuls ;---^ 
doctrine which we mention without tn any degree pretendiJlg: to 
justify it^ fuid which w^ know to be little adapted to the idea& 
of European nations. . s 

Count BAimford himself experienced, more than once, that it 
is not ^90 easy in the west as in Chiha^to engage dther men to 
be nothii^ buib hands ; and yet no one was so wlell prepared as he 
to nu^ good us€( of the hand^ that mi^t be submitted to tirim* 

^A^t empire, sUch as he concaved, ^ould not have been more 
diffieiidt for him to tncmage, than fais barracks and p<:x>r4iou8^8^ 
For this h^ trusted especiially to the powa* of brd&t. He calkd 
ordeat the necessary auxiliary of geniu^s, the only possible iprf 
struni^it of real good, and almost a isuborcKnate divinity x^ 
gulating this lower world. He purposed to make it the subject 
of a work which he thought would be more important than all 
that he had written ; but of this work there were found among 
his papers only a few unconnected materials. He himself, in his 

p2 
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person, was, in all imaginable points, a model of ordar. His 
wants, his pleasures, and his labours, were calculated, like his 
experiments. He drank nothing but water, and ate only fried 
or roasted meat, because boiled meat, in the same bulk, does 
not a£P(Hrd quite so much nutriment. In short, he pamitted in 
himself nothing superfluous, not even a step <x a winrd, and it 
was in the strictest sense that he took the woird mperfhuma. 

This was no doubt a sure means of devoting his whole strength 
to useful pursuits, but it could not make him an agreeable being 
in the society of his feUows. The world requires a little more 
freedom, and is so constituted that a certain height ci perfection 
often appears to it a defect, when the person does not take a» 
much pains to conceal his knowledge as he has taken to acquire 
it. 

Whatever Count Rumford^s sentiments were with respect to 
men, they diminished nothing of his respect ioc the Divinity. 
In his works, he n^lected no opportunity of expressing his 
religious admiration of Providence, and of coring to the ad- 
miraUon of others the innumerable and varied precautions of 
Providence for the preservation of his creatures. Perhaps even 
his system of politics was derived from the circumstance of his 
imagining that [Minces ought to act in like manner, and take 
care of their subjects, without being accountable to them. 

This rigorous observance of order, which probably marred 
the pleasure of his life, did not contribute to prolong it A 
sudden and violent fever carried him ofi; in his full vigour, at 
the age of sixty-one. He died on the 21st August 1814, in 
his country house of Auteuil, wh^re he passed the summer. 

The notice of his obsequies arriving only at the same time 
with the news of his death, did not allow his fellow m^nbers 
to perform the accustomed honours at his tomb. But, if such 
honours, if any efforts to extend renown and render it durable, 
were ever superfluous, it would be for the man who, by the 
happy choice of the subjects of his labours, had richly earned 
the esteem of the learned, and the gratitude of the unfortunate. 
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Observations an the Action of the Mineral Adds on Copper^ 
under different circumstances. By John Daty, M. D., 
F. R. S., Phyndan to the Forces. Communicated by Sir 
Jamss Macgbigoe, Direct(»r-General of the Army Medi- 
cal Board, &c « 

My Bear Sia, London, December 124 1829. 

Iir you think the accompanying paper of any interest, wiU 
you do me the honour of publishbg it in your Journal. It 
was written, as you will percdve by the date of it, more than 
two years ago, and before M. Bequerel had published either of 
his very important dissertations on the application of feeble 
dectro-diemical powers to produce new comlnnations. The re- 
suits contained in my papers are [urecisely of the same class as 
those more ingeniously and ably obtained by the French che- 
mist The circiunstance which principally renders them, in my 
opinimi, deserving of some notice, is the facility of making the 
experiments, no complicated apparatus being required, or any 
manual dexterity. I am, &c. 

John Davy. 
To Professor Jameson, &c. 

In a pap^ published in the Philosophical Transactions of 
18S6, 1 described certain changes whidi I had witnessed in 
some ancient alloys of copper, attributable to the operation of 
electro-chemical attraction, acting very slowly and in the man- 
ner of a minerali^ng process. 

In this paper I shall describe the results of some experiments 
which I have been induced to make on the action of the mineral 
adds on copp^, placed in different circumstances, with the 
hope of illustrating the changes just alluded to, and of obtain- 
ing a fardier inaght into phenomena of an obscure kind and 
interesting nature, at least in their bearings in relation to the 
mineral kingdom. 

• This interesting paper, as I observe by a note on tke margin, was sent 
to England lor publication^ and reached London in July 1827. 
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I shall first mention the experiments which I have made witb 
tb^ mdfii atmoBpheriQ^r h^yii^b^ieff ^eluded, or ocarly so. 
SbCtjtdrpp&^of.eadl of tb^ thre^ min^r^l acid^ were diluted with 
m, quiicM of ^tiUed/water, jH qiwJatUy :€*quftl cixftctly l» Ae ca- 
pocity of the phials emidoyed. In these nuxtuf^^ small bars 
of polished copper were immersed, and the phials were closed 
with glass stopples, smeared with a compoffltion of wax and oil. 
After the lapse of sixty-nine days, viz. from thfe ^Sth May to 
the Sd August, the results were examined, and were found to 
be the following : 

The dilute sulphuric .acidi|wa8 ^ouf^fess^ bad a just percep* 
tible taste of imlpbafe of oopfier, m^% ou the tadditiou of ammcH 
uia, acquired a faint Wue hue, and the biMr <rf eopper was slig^tr 
ly tarnished with black*.axide,rf«Qopper^ »ot e(iwilly over its 
whole sur&ce^ bjut moi^.ia a^wae^ plajdi^thailtiQ [Others. 

Tbe.results in the |osto|ncfii of :tb^ dilute piuri^tiofltfid werif 
very similar ;iunmo¥iia iiQp^r^.to it.ftthlutsh tint, just perc^ 
tible> and black oxide oi copper t^brniahed the bajp in such ^ 
manner, as to produce the appearance of successive strata^ with 
intervals between them, where the brightness of the metal was 
but little impaired. 

The results with the dilute nitric acid were somewhat differ- 
ent. The add had acquk^ed a bright blue colour, and the me- 
tal was cov^ed with a very thin and. slightly adhering crust of 
Mack oxidej which was more copiously >formed about the mid- 
dle of the bar than at its extremities and a little air waa gene- 
rated, which was probably either azole or nitrous oxide, feur it 
did not produce a red fume on the addition of atmospheric air. 

Without ^{^ung now to reason on the^e phenoo^iia, ( shall 
proceed to describe another set of experiments, diifering chief, 
lyj&om the preceding in thistciix^umatanQe^ that the glass*vessels 
full of the dilute arids, in wluch the copper bars were immersed, 
were covered only with glassj so as to retard evaporatim, but 
not prevent the entrance of atmospheric air. After an interval 
of eight months, viz. from th€f 3d August to the 2d April, the 
results were examined. 

The sulphuric acid was found saturated with copper, and the 
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biur covered WiUi ailw cnM ci blade <aide of cof)per, aad oni- 
Jb$mfywM^^ with the exceptioo ^f the ujqpo: part of it^ 
wkkh wag idmost free from staia to the extentof about two 
liaeS) which was more.ccMToded than the surfaee io general^ and 
which, from evapcmijtioD, rose above the fluid The niiric acid, 
too, was found saturated, and the top of the bar of copper pnx- 
jecsting a very little abovethe surfiice of the sdutioii, but it was 
stUl moist. There i^as a pretty coomderable deposition of pro^ 
toxide o£ o^per on the bar, with ^ little subnitrate of coppei^ 
and a very minute quantity of cqpper in its metallic state. The 
subnitrale was fbuQd chiefly at the two extremities of the bar; 
the pivkxcide was very genendly deposited, whilst the metallic 
eopper'wm ahnpst entirely confined to one aide, and to a small 
qpace towards the upper aoid of the bar. The deposition being 
crystalhzed, and the colours bright and distinct, the appearance 
it made was brilliant, especially w}ien placed in. the sunshine, 
and resembling, in miniature, native qiedmens of the same 
kind. 

The results in the instance of the mui^tic acid were very si- 
milar; submuriate, protoxide, and metallic copper, were de- 
posited. The submuriate was very abundant, and collected 
chiefly about the lower part of the bar, where it had formed 
crystallized pbtes, not unlike what Js seen in the native speci- 
mens €]{ this mineral frcxn Peru. The protoxide was in a smal- 
ler quantity than in the fnreoedii^, experiment, as well as the 
metallic copper^ and their cry^line form w^ less distinct. 

I have made athird i^t of experiments, with this difier^ce 
ody in conducting them, that the bar of copper, in each in-' 
stance, was cmly half immersed in the dilute add, and that at- 
mo^eric air had Tree access, in consequence of which, evapo- 
raticm of the fluid went on pretty riqpidly,. and it was necessary 
every now and then to add water, to prevent desiccation. I do 
not consider it necessary to describe the results minutely; 
they were much the same as those obtained when atmospheric 
air was admitted, and evaporation partially prevented, excepting 
m the case of the sulphuric acid, in which, on this occasion, the 
charges were analogous to those exhibited with the other two 
acids; thus far, at least, that protoxide of copper was deposited^ 
and a slight trace of metallic copper. 
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Having now described the facts which I have observed rek* 
tive to the action of the mineral acids on copper in these differ- 
ent drcumstances, I have little else to add. The phenom^a 
are evidently of the same class as those which were the subject 
of my former paper, and equally referable to electro-diemical 
action. In the first set of experiments, in which atmoiq)beric 
air was excluded, or very nearly so, scarcely any change was 
observable, excepting in the instance of the nitric add, and the 
change in that case was probably cminected with the decompo- 
sition of a small part of the add. In the second set of experi- 
ments, on the cobtrary, the changes which took place were nu- 
merous and complicated, owing to the presence of atmosf^eric 
aur, and the reaction of the combinations formed on each other. 
And, in the third set, in which the drcumstances of the experi- 
ments were still more various, the effects were fm)duced more 
rapidiy^ though less distvnc^^ and as, well in the instance of 
the sulphuric acid as of the nitric and muriatic It may appear 
extraordinary, that the peroxide of copper was formed, and, I 
may say, deposited in the first set of experiments, and that it 
was not dissolved by the adds.. To what cause the formation 
and deposition of this oxide was owing, I am at a loss to con- 
cdve, and I can offer no suggestion in the least satisfactory to 
myself. It is almost as obscure as an effect which I have ob- 
served, on immerring a polished bar of copper in a neutral solu- 
tion of sulphate of copper, when copper in its metallic state, in 
very minute quantity, is predpitated *. The black oxide not he- 
ing dissolved when deposited is not surprising, considering that 
it is an oxide of difficult solubility, ev^oi in the strong rrwaerdl 
acids f and much more so when these adds are diluted with water. 
IVhy the protoande of copper should have made its appearance 
when atmospheric air was admitted in the experiments, and on- 
hf then, is probably owing to the action of an electro-chemical 
cause. Moreover, I may remark, that, when copper is either 
put into an open fire or left in distilled water, exposed to the 
action of atmospheric air, the sam>e oxide is formed ; and, in the 
latter instance^ the colouring effect is so brilliant and beautiful, 

* This I conceived might have been occasioned by the sun*s rajs; for it 
was in making some experiments on their chemical agency, that I first no- 
ticed the phenomenon ; but my coi\jecture was not confirmed on repeating 
the trial in the darV. w^«n tb** game precipitation occurred. 
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mhexk the metid has been previously pdished, that it has ocom:- 
red to me,. that thus coloured ruby-red, it might be useful in 
the ornamental arts. 

To conclude. The phenomena noticed in the for^mng expe- 
riments (so like what we see in the mineral kingdom), in which, 
in the same specimen, we often witness the mixture oi native 
copper and its protoxide, and some condbination with an add, 
<^er an analogy not destitute of interest, and which may serve 
toexjdain drcumstances which have hitherto been enveloped 
in mystery, as, the manner in which these minerals originated, 
thus grouped together, and, I was about to add, the manner in 
whidi they are preserved, retaining their lustre almost equally 
unimpaired in the recesses of the metallic vdn, and in the caUb- 
net of the mineralogy ; but this latter peculiarity has already 
been explained most satisfactorily, by the electro^chemical re- 
searches of Sir Humphry Davy. 

Corfu, AprU IT. 1827. 



On the Mean Tempefoture qf the Atmosphere and of the Earthy 
in some parts of East Russia. By Professor A. T. Evpffse. 
With a Plate of Isogeothermal Lines. 

^Lhs thermometrical observations, which form the basis of the 
following determinations, were made with rectified thermome- 
ters. I first determined with care the error of a mercurial ther-. 
mometer of Pixii, in Paris, which I intended to use as a normal 
thermometer. I did this according to the method described by 
Bessel, in these Annals, b. 82, p. S87, a very necessary precau- 
tion ; for, although the boiling and freezing points were pretty 
accurately fixed, yet the error of the instrument, one way or 
anothar, amounted to a whole degree. With this normal ther- 
mometer, the others were now carefully con^red, and their in- 
dications corrected by a table formed for the purpose. 

Temperature of the Air in Kasan. 

This was daily observed in the shade^ for a whole year, at 
9 A. M., IS noon, 3 and 9 p. m., in an apartment selected for 
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tbepurpoee, mtiiegiideDof thellniveraily. Fiortliir^eiiieiitbs 
the highest aad lomst tempoattum waie alto cbalj ^ibsenred. 
For that purpose, in want of a better mstrumeat, tike fidWwuig 
arrangement fitaa given to ai common oiereurial thermometer : — 
After the above themometer wag finished, I wanted the bulb, 
till the quiduihrer aaoended almost to the top ctf the tube ; it 
was dien quiddy pimped with its open end in bcMling aloohc^ 
a fiule of wfaidi entered the tube. A small pyliiider of steel 
(piece of a needle) was sunk in the aloobcrf^ winch, on boldiBg 
the thermometer \m the perpendicular position, j^oon fell down 
on die surface of the quiddhrer. ' A portion eS the aloobol wHs 
then remowred, till not move than afiiament^ ten dqprees kx^ re- 
mained in the tube; a little mercury, was then allowed to enter, 
in order vb ccmfine the alodiol, and then air, which fiUed the up^ 
per end cS the tube, which was dosed with some cotton. It is 
easily seen, that, if we first bring the small steel cylinder in coii- 
tact with the surface of the filament of niercury in connexion 
with the bulb, and then place the thermomet^ in the horizon- 
tal potttion, the cylinder will be continually pushed forwards, 
while the mercury expands by heat ; but, when the tempera- 
ture has reached it maximum, and begins to dedine, the cylin- 
der remains on the spot to which the mercury has pushed it If 
now we make an observaticm, the distance of the cylinder of 
steel, from the surface of the contracted filament of mercury, 
will give the number of d^ees which one must add to the tem- 
perature at the time bf observation, to find the pevioos maxi. 
mum of temperature. To obtain now the corre^KHiding mini- 
mum, we bring the cylinder in contact with that filament of 
mercury which confines the alcohol, by holding the thermometer 
for some moments reversed, with the bulb uppermost, by which 
the cylinder will slowly slide down. When now, by increasmg 
cold, the mercury contracts, the cyUndw is pushed on by the 
second mercurial filament, and finally rests (if the thermome- 
ter lies horizontal), where the temperature has attained its mini- 
mum. 

The following table contains the mean for every month, 
from November 1827 to November 1828. The thermometer is 
Fahrenheit's. 
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MMnof 


Month. 


9 a.m. 


12 Noon. 


3 P.M. 


9 p.m. 


Maximum. 


Minimum. 


Max. and 

Min. 


1827. 


-« 


e 


e 


e 








November, 


27.27 


30.87 


30.65 


27.5 


• 


o 


o 


December, 


ia.10 


15.80 


15.13 


14.23 


18.95 


6.13 


12.54 


1828. 
















January, . 


— 2.65 


0.5 


0.72 


0.27 


2.97 


— 7.37 


— 2.2 


February, 


-2.87 


2.52 


4.82 


-2.87 


6.80 


— 10.76 


-1.97 


March,*. 


21.87 


27.95 


29.52 


21.87 








April,... 
May, . . . 


42.57 


47.52 


4a87 


40.77 








57.65 


62.60 


6^95 


54.05 








June, • • * 


67.56 


72.50 


73.85 


63.27 








July, * . . 


65.30 


71.15 


72.27 


«&95 








Augll8t»4 • 


63.27 


69.35 


70.47 


61.47 








September, 


46.05 


63.15 


54.95 


46.17 








October, . 


S7;40 


39;87 


4(K77 


3&72 








Mean, . . 


36.5 


37.4 


37.62 


35.6 









The greatest (X)ld was on the 18th and 19th January ( — 39*.32 
the mercury froze) ; the greatest heat on the 8th July (87^8). 

To deduce from these observations the mean temperature of 
the air in Easan, we may assume, without fearing any great er- 
ror, that the mean of the observations made at 9 a. m., corres- 
pond to the mean temperature of the whole year ; as here we 
are only considering one year, which is certainly not sufficient, 
exactly to determine the mean temperature of a place. It is 
known that we approach nearest to the true mean temperature, 
when we take the mean of the maxima and minima; but, that 
this tnean comes very near the mean of the observations at 
9 A. jc>, we'may convince ours^ves of, at least for three mcnsths, 
from the above table. We may also consult the works of Bou- 
vard (Mem. de TAcad. des Sciences, 1824), and Hallstrom 
(Poggendorf, b. 80, p. 373.) 

The mean temperature of the air in Kasan, for the year 1828 
(or, more correctly, from November 1827 to November 1828), 
is therefore 'd&.5 Fahrenheit ; but it is observable that the year 
1888 was a cold year: the true mean temperature of Kasan 
must, therefore, be taken at somewhat higher. The mean tem- 
perature of April is considerably higher than the mean of the 
year; that of October not only approaches very near the mean 
of 1823> but also corresponds, as we shall immediately see, al- 
most exactly to the mean temperature of Kasan. 
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The thermometer stood ieven months above, and five below, 
the freezing point 

Themeantemperatureofwinter, thatisDec. Jan. Feb. s 2^.52. 

spring, — March, April, Majr, a 40 .77* 

summer, — June, Juljr, Aug. a 65 30. 

autumn, — Sept Oct Nor. a S6 .50. 

Farther, 

The temperature of the hottest month, . s 67^.55 
coldest month, • a 2 .87 

Professor Bronner, during his residence at Easan, in the 
years 1814 to 1817, has likewise made thermometrical observa- 
tions, the results of which are calculated by Professor Fr. Par- 
rot in Dorpat, and published in << Erdmann^s Contributions to- 
wards the Knowledge of the Interior of Rus»a,^ Part I. It is 
a pity that Professor Parrot has continued, in his calculation, 
the divisions of the Julian Calendar, which is sull used in Rus- 
sia ; 'so that the mean temperature of the individual months are 
not comparable with the means calculated for other places ; but 
this has, of course, no influence on the mean temperature of the 
year. 

The observations were at 7 a. m., 12 noon, and sometimes 8, 
sometimes 9 p« m., and gave the following results : 





1814 


I8I& 


181& 


I817. 


Mem. 


fiffean of aU the Obsenrations, 

Mean of the Observations 1 
at 7 A. X. and 12 noon, j 


37.02 

Wanting. 


sao7 

87.17 


»K87 
38.97 


S5!37 
36.50 


37*^85 
37.62 



If we add to this the result of 1888, we obtain 8T.4 as the 
true mean temperature of Easan, about 120 feet above the level 
of the sea. 

I put also the mean temperature of April and October into 
the quoted years. As Professor Parrot has calculated the mean 
for the Julian months, I first, taking the observations of 18S8 
as a basis, inquired, whether the mean of the Julian March and 
April, did not approximate to the mean of the Gregorian April, 
and the mean of the Julian September and October to the mean 
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of the Gr^rian October, and found that it was really the case ; 
and now we have, from Bronner^s table, the mean temperature 
for the Julian months March, April, September and October, 
calculated two and two, and the results viewed as the mean 
temperatures of the Gr^orian months of April and October. 



» 


From all Obser- 
vatioiu. 


FromObserva- 
tioDs at 7 A. M. 
and 12 noon. 


1814, April, .... 
October, . . . 

1815, April, .... 
October, . . . 

1816, April, .... 
October, . . . 

1817, April, .... 
October, . . *. 


aaso 

39,42 
36.72 
3a30 
34.70 
39.87 
37.40 
32. 


36r72 
38.62 
36.37 
40.32 
38.52 
32.46 


^^ I October, . . , 


36.6 
37.4 


36.96 
37.17 



Temperature of the Earth in Kasan. 

The temperature of the earth is indicated by springs, which 
issue forth in sufficient quantity and velocity, not to be af- 
fected by the temperature of the air. The temperature of such 
springs changes very little, and their changes are subject to dif- 
ferent periods from those in the temperature of the air; the 
maximum and minimum falls much later than in the corre&- 
pcmding pdints in the temperature of the air. Springs, in moun- 
tainous districts, seem not to give so certainly the temperature 
of the earth as those in plains, because, in the former, we are 
never certain that they do not take their origin at a considerably 
greater elevation, and issuing forth at a lower point, indicate a 
lower temperature than belongs to the ground from which they 
flow. As little can we select springs flowing to the surface from 
marshy ground. 

It sometimes happens that the earth'^s temperature, in any place, 
may be fixed with greater certainty, if springs, issuing at the 
same time from diiferent^points and kind of ground, shew a tem- 
perature neariy the same, and almost uniform throughout the 
whole year. 
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Springs which, befot« they issue fovcb or are formed, ocdlect 
in considerable numbers into a common reservokr, shew also a 
very constant temperature ; but, $ince they are alwfr^s.ia contact 
with the air, so their temperature approaches the mean tem^ienip* 
ture of the air ; so that in high latitudes, where the temperature 
of the earth is more elevated than the mean temperature of the 
air, these reservoirs are colder than the proper springs. The 
same is the case with wells of at least twenty feet deep, where 
the cooling may be more considerable, from the colder air al- 
ways sinking downwards. 

In Kasan 1 have observed the temperature of two springs 
well adapted for these inquiries. The first rises from a lime- 
stone rock at the bottom of the hill on which the citadel is 
placed, and on its north side ; it is pretty copious, and holds in 
solution a large quantity of lime : the second is at BuUska, 
in the neighbourhood of Kabon, and not far from the archie- 
piscopal Palace. Several springs here rise in a curved line, 
and, by their union, form a rivulet, which is continually enlarg- 
ing; one of them, near the bridge, rushes forth from the 
bed of the rivulet, with sufficient force to create considerable 
agitation in the water flowing over it. The thermometer was 
placed in the spring itself, as deep as possible, and at a season 
when the water of the rivulet had almost the same temperature 
as the spring itself. The water of this spring holds akb in so- 
lution a little Rme, but much less than the former. 

Notwithstanding these springs were above a German mile 
distant from one another, and issue from very different soils, 
yet the temperature of both, on 29th October 1828 (tempera^ 
ture of the air about 82**), was found about 48°.7; Bronner 
found the temperature of the first spring, on the 16th January 
181^, 42^.8. I found it, fourteen years afterwards, in the same 
month, scarcely even so much. These two observations are, pro- 
perly speaking, not sufficient to fix with precidon the tempera- 
ture of the earth, and it is desirable that, in future, they should 
be continued into every month ; but we may, by a comparison 
of these with other observations, draw conclusions approaching 
very near to the truth. For this comparison Erman^s observa- 
tions on the changes of temperature in the spring of Julienthaler, 
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k Eooigsberg (See these Annals, July 1827, part x. p. 302.), 
will be usrful, which are contained in the following taUe : 



October, . 


49.41 


November, . 


. . 47.97 


Decemiber, • 


46.58 


January, 


45.02 


February, * . 


44.19 


Man*, 


43.74 



April, . 
May, . 
Jitney .- 
July, . 
August, 
September, 



44.73 
45.18 
44.58 
48.0i 
49.29 
49.77 



The four Jast numbearfl are calculated. 

We see, from these observations, that the minimum of tem- 
perature falls in March, the maximum in September ; the mean 
of both gives 46^.76: therefore, very near the mean tempera- 
ture of the earth, cnlcuiatcd fixxn all the observations which 
Erman finds, 4e°.70. The difierence of temperature for Ja- 
nuary and October, is, for th(^ Eonigsberg spring, 4^39 ; for the 
kasan spring, 0^.9, that is nearly five times less ; it is therefore 
probable that the fifth part of the changes of the Eonigsberg 
spring very nearly expresses the changes for the Easan spring. 
We thus obtain for Easan : 



September, 
March, 



4^7 + i (49.77 — 49.41) = 43.77. 
42.8 ^ I (4S.03 — 48.74) ^ 42.65. 



Mean, . » 43.16. 

We may therefore rq^ard 43^2 as the true mean tempera- 
ture of die earth at Easan. 

The temperature of springy depends on many, often variable, 
circumstances, and eq)ecial}y on the quantity of water which is 
renewed in a certain time. A weU not far from the second 
qpring, the level of whose water was only about twelve feet un- 
d^ the surface of the ground^ and was scarcely t^a feet deep, 
whose water was therefore continually renewed (for this well 
sillies the wlude village^ at the Archiepispopal Palace), 
shewed, on the 19th July 1828, 43^81. Another well, m the 
village of Butiska, likewise not far from the second spring, but 
which was little used, and the level of its water twenty feet un- 
der that of the earth, shewed, on the 19th July 1828, 41^56; 
on the 29th October of the same year, 42^.12. This tempera- 
ture of 42^.12 was also that of a small spring on the 4th No- 
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vember, endoBed in a wooden barin, scarcely two feet under the 
surface of the ground, at the country-houae of Professor Vogel, 
at the foot of the ridge of hills which skirts the left bank of the 
Kasanka. If we combine the observations of the S9th July and 
'19th October, as above, we. obtain for the mean temperature 
of the wells at Kasan 41M3. 

The mean tetnperature of wells in Kasan is therefore about 
S^.OS less than the mean temperature of the earth, and re- 
semble the temperature of the atmosphere in thdr changes 
being greater in the observations brought forward, and double 
as much as the temperature of the earth. 

In Easan, the mean temperature of the wells is a little more 
than the mean between that of the air and earth. 

Mean Temperaiure of the Air in Slatoust (Lat. 55^ 8^, 
Long. STJrom Paris ; Elevation above the level of the 
sea 870 metres). 

Dr Eversmann, now professor of Natural History in Easan, 
during the years 1817-*1820, mad^ thermometric^l observa^ 
tions in Slatoust, with a thermometer, whose freezing and Ixnl- 
ing pcnnts were accurately adjusted. The observations of 1818 
and 1819 are complete ; for 1817 and 1820, 1 calculated mere- 
ly the means for the months dS April and October. 

It would indicate the greatest cold in the morning, the 
greatest heat about 2 p. m. ; but as these observations were not 
made with a register-thermometer, we are not certain whether 
the highest and lowest temperature was observed. 

Observations were also made at IS, 6, and 10 ; but as the 
mean of the maxima and minima gives niost exactly the mean 
temperature of the year, so in the calculation of the latter no 
regard was paid to these observations. The following tdble 
contains the monthly mean :— 



Digitized by 



Google 



AtmotfAere and the Earth. 



94,1 







18ia 


1819. 1 


Min. 


Max. 


M«n. 


Milk 


Max. 


Mean. 


January, . 


, . — (y*.06 


100.22 


5».09 


y.27 


10°.67 


6^97 


February, 


. —11 .26 


5.95 


—2.65 


-.8.05 


9.14 


0.54 


March,. 


. 14 .92 


83.14 


24.23 


9.19 


28.13 


18.66 


April, . 


. 29.35 


44.40 


,36.86 


28.97 


43.61 


36.27 


May, . 


. . 38.95 


57.24 


48.09 


48.72 


56.70 


50.21 


June, . 


. . 53.08 


70.83 


61 .95 


53.28 


67.79 


60.53 


July, . 


51.23 


63.72 


57.47 


57 .60 


73.98 


65.79 


August, 


. . 52.25 


72.14 


62.19 


51.01 


63.20 


57.11 


September, 


. 40.30 


54.95 


47 .63 


44.88 


58.28 


51.58 


October, 


. . 23.48 


32.22 


27.85 


34.61 


47.76 


41.18 


November, 


. 14.16 


19.18 


16.67 


13.55 


19.74 


16.64 


December, 


7.70 


14.29 


11.00 


—5.57 


2.52 


—1.52 


Mean, . 


. 36.17 


39.83 


33.01 


27.21 


40.12 


33.66 



I8ia 1819. 

Mean of the three Winter months, \ ^o ^a 00 ai 

Dec Jan. reb., / ' ' *-^* ^"^ 

Spring months, ... 36.34 35.06 

Summer months, . .60.55 61.13 

Autumn months, . .30.72 36.47 

The mean temperatures of the months of April and October 
of 1817 and 1830 were— 





I8I7. 


1820. 


Min. 


Max. 


Mean. 


Min. 


Max. 


Mean. 


April, . . . 
October, . . 


83M2 
24.8 


52«.25 
32.67 


42\57 
28.62 


330.57 
28.85 


46*>.17 
42.57 


39^.87 
35.82 



Mean of all the four April observationss s 38^.88. 
October do., . . s= 33.37. 

Hence the most probable mean temperature of the atmosphere 
at Slatoust + 33^35. 

From the above table is the mean of the temperatures of all 
the months of the years 1818 and 1819 also = 38°.35. 

JANUARY-— MABCH 1830. a 
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'Temperature of the Earth in Kimekejewa (Lat. 54^ 8(K, 
Long. 60°), on the east side qfthe Vralsj SOO metres above 
the level of ihe sea. 

In the capper-mine of Eisnekejewa^ a level, which opens on 
the declivity of , the mountain, leads to a shaft twenty-fi^e 
n^etre^,4^R; ^^^^ the temperature of a coIlecticHi of watex waa 
39^.87. This station has not been wrought for a long period. 

Temperaiure qfthe Earth at Bogoslowsk (Lat 60°, Long. 60°), 
height above the sea 200 metres. 

In ihe oopper-mine of Turlnsld, east from Bogoslowsk, the 
tempa»ture<^ the mine-water, at the depth of 112 metres, is 
43°.S5. ,In the 0|ii)e of Frolow, not far from the former, the 
mine-wat^r, at a depth of 65 metres^ has a temperature of 
S9.°2; the water here filled the deepest part of the works, 
shewing that they had been long unwrought. A spring, which 
issues forth at a depth of 56 metres, shewed 38°*07. 

We may, by comparing the differences of the observed tem- 
peratures with the differences of the depths, deduce the law of 
the increase of temperature as we descend, as is seen from the 
foUowing view : — 





Depths in 
Hetrei. 


Temp. 


DUTerenceof thenepths. 


Difflennce 
of Temp. 


2»J3ftofF&. 


No.1. 
... 2. 


56 

65 

112 


38».07 

39.2 

43.25 


No. 3. —No. 1. = 56 

No. a —No. 2. = 47 
No. 2. — No. 1. = 9 


50.17 
4.05 
1.12 


24'.3 
26.1 

fs.o 


Sum, 112 


10.34 



JVs the.amcHtnts contained in the last'Cbltimn are more cor- 
rect the greater the differences of depth, it is no^ correct to 
t^e the mean from them : we would bbtdin a moife exJBct value, 
which yct.;(loes not i?^qiure more culcqlation (as the operation 
from the theory of the least squares would demand), if we di- 
vide the sum of the differences of depths by the sum of the dif- 
ferences of temperature, we would thus obtain 2°.85 as the in* 
crease of temperature for every 24.4 metres of descent. 

3 
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We win compare these obs^ vations with thoae collected by 
Cordier in hia treatise, ^^ Esaai siir la Temperature de Plnte- 
rieur de la Tene,^ Jnnales du Museurii d!Hi*toire naiurdk 
(8. Annee, 8. Cahier)*. It is here to be observed/ that, to ob* 
tain correct results, the tettiperature of mines tsoktiOt be c6m. 
pkred with the mean temperature of the mr, but only one mitie^ 
statUMi with another; that the superior station be not too hietf 
the surface of the'ground; that, fiiialiy, die lower i^tibn be at 
a su£5cient depth. ' If we proceed in this'wiy, many irregulai^* 
ties Vanish, wUibh Cordier ihet with in ' compiEU^ng his dbs^^- 
tions. .. * . . ^ r ' . w 





^asiif 


Tonp. 
C. 


Dlflbrence 
oflJeptitt. 


Difference 
of Temp. 


Dep^Uvfor 


I. Tgn^peraiare of Sprk%g9 
m Mmeh 
Saxony, . . . .-j 


78 
2iG 


9.4 1 


178 


4^4 


40.^ 


Brittany, . • J 


39 
140 


11.9 
14.6/ 


101 


«-7 


37.4 


II. TempenUure of the 












Cornwall, • • •-! 


82.3 
274.6 


15.6 \ 
26.6/ 


192.2 


10.0 


19.2 


III. Temperaiwre of large 
Cornwall, - - A 


71.4 
329.4 


16 \ 

26.7/ 


25ao 


11.1 


23.2 


IV. Temperature of the 
Rode. 




11.25\ 
15.O0i 








Saxony, . . . .-j 


180 
260 


80 


3.76 


21.3 


Littry, ... J 



99 


11.00 
16.1 / 


99 


6.1 


19.4 


Deciae, . . . .1 


107 
171 


17.78 , 
22.10 f 


64 


4.32 


14.8 



The last five observations may be used with sotne safety in 
the determination of the increase of temperature with the depth. 
The two first exceed the other too much, to admit of their 
being employed in the determination of the mean. Here, again, 
dividing die sum of the difiTerences of the depths by the sum of 
the diflerences of temperatures, we obtain, as the depth corres- 
ponding tol° c, 20,2 metres,— or for 2°.25 Fah., 85.26 metres,— 
or an increase of temperature of 8^91 Fah., for every 1 00 metres ; 
which agrees very well with the results found for Bogoslowsk. 



• This paper given in former Number of this Journal 

q2 
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We may from this law calculate the temperature of the earth 
at Bogodow»k, although we possess no direct obserradcHi ; for, 
after the most diligent search, we found no spring fitted for the 
purpose. As we have here determined, the temperature of the 
earth from that of springs whose temperature is almost uni- 
form, and as this property ia not found in all springs^ but only 
in those which arise from a certain depth ; so it is not properly 
the temperature of the level of the soil, of which we have been 
hitherto speaking, but that of a shaft, which is continued to a 
considerable, but very uniform, distance from the level of the 
earth. If we, therefore, wish to calculate the temperature of 
the earth from that of great depths, in the above sense, we 
must first of all determine at what depth the bed may be, 
from which rise the springs which possess a nearly uniform 
temperature throughout the whole year. . This question cannot 
be answered with precision, yet this depth may be fixed at 
nearly S5 metres. This estimate does not appear too large; 
for, at Paris, the osdllations of the temperature of the earth do 
not quite cease at 28 metres ; apd it is probable, that, in high 
latitudes, where the maxima and minima are farther removed 
from one another than at Paris, the oscillations of the deeper 
points are as observable as was the case with the springs which 
were examined. 

Deducting, now, S5 metres from the first station, 31 metres 
remain, as its depth below the bed, to which we have referred 
all the temperatures of the earth. But 31 metres give, accord- 
ing to the foregoingj 2°. 7, as the difference of temperature. 
But as the temperature of the upper station was found to be 
38°.07, the temperature of the soil at Bogoslowsk must be placed 
about 36^37. 

In Bogoslowsk, in some places, after hard winters, the soil at 
the end of summer is still frozen some feet below the surface. 
We see from this, that we are justified in referring the tem- 
perature of the earth to a deeper level, and that, in inconsider- 
able depths, the mean temperature of the year is very change- 
able, and may sink below 82®. When the oscillations of the 
earth'*s temperature are so great, that the formation of ice is 
possible, it may happen that the succeeding warmth is not able 
to melt it ; and thus we easily explain the existence of ice on 
ground where the mean temperature is certiunly above 82**. 
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Tmiperaksre of the Earth in NMfiey4agilsk (Lat. 58^), and 
Werchotunt (Lat 59°). 

These two places are ^tuate, as well as Bogodowsk, on the 
eastern dedmty of the Urals, and are nearly 900 metres above 
the level of the sea. In Nishney-ta^lsk, mine-water, found 
at a depth of 65 metres, had a temperature of 40°.T7. Deduct- 
ing here, again, 95 metres from the depth, and calculating the 
number of degrees which the temperature of the earth must de- 
crease to this depth of 45 metres, we find 37°.17 for the tem- 
perature of the earth in Nishney-tagilsk. A well 5 metres 
deep indicated dT.85 : this temperature is somewhat too high 
(particularly as, from the above quoted observations, wells in a 
a high latitude ought to shew a lower temperature than 
springs), which is easily exphdned, from the observation having 
been made in autumn, — ^that is, at the time of the maximum of 
temperature of deep wells; and the well was not deep enough, 
to have a constant temperature. 

The Werchoturie, an impetuous spring, had a temperature 
ci 36^.79. . Even this temperature is probably a little too high, 
as the observation was made in autumn. As the springs in 
Kasan, at that season, have a temperature 0^.45 higher than 
the mean, we may safely assume that the true mean tempera- 
ture of the springs in W^*choturie was 36^.97. 

Some experiments are here to be mentioned, which were per- 
formed in Kuschwa and Bogoslowsk, at the mstance of Dr Er- 
man, and with the assistance of the mining-officer, whose poUte- 
ness.was truly exemplary, and which consisted in piercing into 
the earth with a borer to the depth of 90 fecft, and observing 
the temperature at the deepest point. None of these experi- 
ments gave a decided result: they always met with water, 
which, collecting at the bottom of the bore, and coming from 
the surface, indicated a higher temperature. Perhaps, also, 
the bcNTings were not deep enough, and the spots not happily se- 
lected. The temperature of this water was always about 41'^ 
and 49^.19, which was also that of most of the wells near the 
surface in that quarter. The boring in Kuschwa (Lat. 58^^), 
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indicated 41^ A well there, whose surface was almost dose un- 
der the surface of the ground, was 4P.66; a similar well in 
Nishney-turins (Lat. 68*|), 41^45 ; anotJier in Nishney-tagilsk, 
9 feet deep, 39^.42; a bore hole in Bogoslowsk, 42°.67; a re- 
servoir of water, which was filled by a small spnn^, and whose 
level was very little under the surface oS the earth, in the same 
place, 41°. 

I may be permitted to quote an observation which Dr Erman 
communicated to me, and which may confirm the observations 
at Bogoslowsk. He found near Perm (Lat. 60°) the tempera- 
tureof the mine- water, at 30 metres, .= 36°,$, which ^ves 36°.05 
for the depth of 25 metres. Perm lies nearly as high as Bogos- 
lowsk, and besides farther west : the temperature of the earth 
there, must therefore be a little higher than that of Bogos- 
lowsk. 

Conclusioffs. 

We see^from ,^e for^poing, that the temperature of the earth 
is sometimes very difiPerent from the mean temperaUue.of the air, 
and its (^tnbution follo^ir^ diffor^ntlaw^, Wablenberg^s obser- 
vationsi hayeloi^g ^go shpwn (aod the preceding confirm it), thiat 
tl^e temperature of spring^in high latitudes i» higher than that 
of the lur. Voi^ Humboldt, and aft^him Yon Buch, found the 
t^perature of springs, in k>w latitudes^ consideraUy lower^than 
that of the air. We shall here give a comparative view of the 
principal; qf these qb^rvations, in wbidt only those axe used 
whicl\ are made at the l^vel of the sea* or not much above 
15pQ feet, above it. Observations on springs were prefared to 
tl}p^ on wells. The gteatex .part is extracted firom Yaa 
BijiQh^^ .Treati^^on the Temperatureof Springs, in FoggendorTs 
Annals, vol. xii. part 8. 1828, and also from Humboldt^s Trea- 
tise on Isothermal Lines. 



Digitized by 



Google 



Atmoipihere and the EaHh. 



«47 



Plaoks. 



Latitude. 



Height 
above Sea 
inmetnefl* 



Temp, of 
Earth, 
Fahr. 



Temp, of 
Aif, 
Fahr. 



Obierver. 



Congo, . . . • . . 
Cumana, . • • i .. . 
St Jaco (Cape Verd Isles), 
Bock&rt ^Jamaica), . • 

Havannah, 

Nepaul, 

Teneriffe*, 

Cairo, 

Cincituiat], 

Philadelphia, .... 
Canneauxf, .... 

Geneva, 

Paris, 

Berlin, 

Dublin. ...... 

Kendal, 

Keswick, 

Kopteb^g, 

Edinburgh, 

Carlscrona, 

Upsal, 

Umeo, ...... 

GiwartenfiEll, .... 



» S. 

1$ 
18 
23 

28 

28i 

30 

39 

40 

43 

46 

49 

52i 

53 

64 

644 

64i 

56 

56i 

60 

64 



45 




0? 



180 


300? 

350 
76 
40 









500 



72.96 

7ai2 

76.10 

79.02 

74.30 

73.85 

64U10 

72.5 

54.27 

54.95 

55.40 

62.02 

52.70 

5a22 

49.32 

47.75 

48.65 

46.62 

47.75 

47.30 

43.70 

37.17 

34.25 



7&]^2 

82.40 

77.00 

80.60 

78.12 

77-00 

70^2 

72.5 

53J$2 

6427 

67-87 

49.32 

51.57 

46.40 

49.10 

46.17 

47.9T 

43.25 

47.75 

47.30 

42.12 

33.35 

25.25 



Smith. 

Humboldt 

Hamilton. 

Hunter. 

Ferrier. 

Hamilton. 

Buch. 

Nouet. 

Mansfiietd. 

W^arden. 

Gordier. 

Saussurew 

Bouvard. 

Kirwan. 

Dalton. 

Erman. 

Plavfair. 

Wimlenberg. 



We may augment this Table by the observations made in 
Kasan and the Urals. Fot, where the temperature of the air is 
unknown to us, we will fix it by analogy, from which no great 
error can arise, as the places are so near each other. It is 
known, that, for middle latitudes, the diminution of tempera- 
ture is 1°.125 for every degree. This is established by obser- 
vations made near the pcnnts in question, namely, in Petersburg 
and Moscow. The difference of latitude between these two ci- 
ties is 4°^ ; the mean temperature of the air at Petersburg, is 
88°. 76 ; of Moscow, 40°.l ; the difference of the mean tempera- 
ture is therefore 1°.35. As Moscow is nearly 300 metres higher 
than Petersburg, to this difference £°.9^ is to be added ; we have 
therefore a decrease of nearly 4*^.5 for 4°.J of latitude, or not 
quite IMS for each degree of latitude. 

• *As at a height of 1600 feet the temperature of springs in Teneriffe 
is almost the same, so might the temperature 64^40 belong to a somewhat 
higher place (as often seems to be the case in mountainous districts), and 
therefore, if we reduce it to the level of the sea, an augmentation would be 
required. 

f The mean temperature is estimated from the mean temperatures of 
Montauban, Toulouse, and Montpellier. 
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Therefore, 



Placb; 


L^ltud. 


Klenuioii. 


Temp, of 
Earth, 


'"'53?^ 


Ktenekejewa •, . 
Kaaan, .... 
Nishney-tagilak, 
Werchotune, 
Bogoslowsk, . • 


644 

56 

58 

59 

60 


300 
30 
200 
200 
800 


39.87 
43.25 
3717 
36.27 
35.37 


34.7 

37.4 

31.55 

30.42 

29.30 



The first view of these tables shows that the temperature of 
the earth, in the same latitude, is different under different meri- 
dians ; therefore, to obtain a clear view of the phenomenon, we 
must particularly class the observations according to the meri- 
dians in which they fall. The observations brought forward 
comprise four principal meridians, or rather meridional zones ; 
that of Paris, of Umeo, of the Urals, and, lastly, of Cumana. 

Besides, some of the stations mentioned have a considerable 
altitude above the sea ; the temperature of their soil niust there- 
fore be reduced to its level. Unfortunately, we possess so few 
observations of this kind, that it is impossible to fix with exact- 
ness the diminution of the temperature of the earth with the al- 
titude. We may, however, conclude from these observations, 
that the decrease of the temperature of springs is subject to 
nearly the same law as that of tfie air, and that, if any difference 
exists, the first decreases more slowly than the latter. We will, 
therefore, in round numbers, estimate 2^.25 for 250 metres. 
We then obtain for the temperature of the earth in Congo 7T; 
in Cincinnati, 66^62; in Geneva, 65M7; in Paris, 63°.37; in 
Giwartenfiall, 88°.76 ; and in Carmeaux, 6»*.l. Of the ob- 
servations in the Urals, that of Eisnekejewa must be increased 
2°.7, the rest 1^8. The observations now obtain the following 
form, classed according to the meridians just mentioned. 

* The mean temperature of the air in Slatoiut (Lat 55*^ is r.S5. Kis., 
nekejewa is half a degree more to the south, and 70 metres lower. 
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FirsiMeritUanofO. \ 


Secmid Meridian of 20^ E. | 


Flacb, 


y^tfitwte. 


Temp, of 
Eaxth. 


Placb. 


Latitude. 


Temp, of 
Earth., 


St Jago, . . 


16 N. 


76:io 


Cairo, . . . 


30"n. 


72!5 


Tenenffe, 




284 


64.40 


Carlscrona, . 


56} 


47.3 


Carmeaux, 




43 


6&10 


Upsal, .... 


60 


43.7 


Geneva, . 




46 


55.17 


Umeo, . . 


64 


37.17 


Paris, . . 




49 


53.37 


GiwartenfiSll, 


66 


38.75 


Dublin, . < 




53 


49.32 


Congo, . . 


9S. 


77.0 


Keswick, 




544 


4a67 








Edinburgh, . 




56 


47.75 








Third MeruUan of 60'' E, 


Fourth Meridian of 80° W. | 


Kisnekejewa, 


644 


42.57 


Cumana, . . 


10 


7 8.12 


Nishney.tagilsk, 


58 


3a97 


Rockfort, . . 


18 


79.02 


Werchotun^ 


59 


3ao7 


Havannah, . 


23 


74.30 


Bogoslowsk, . 


60 


37.17 


Cincinnati, . 


39 


55.62 


II Philadelphia, 


40 


54,95 



We see from these examples, 

1. That the temperature of the earth, as well as the mean 
temperature of the air, is not the same on the same parallel. If 
we draw lines through all the points which have the same ter- 
restrial temperature, these isogeoihermdl lines resemble the iso- 
thermal, that they are parallel to the equator, but diverge from 
it in several points. 

2. That the terrestrial temperature, as well as the mean tem- 
perature of the air, decreases with the increase of the latitude, 
but irregularly. The diminution of temperature from the equa- 
tor to the poles, happens so much the quicker the nearer we ap- 
proach the parallel of 45°. Beyond this, again, it decreases with 
less rapidity. By this we may explain, why, in low latitudes, 
it is less than the mean atmospheric temperature ; for the latter 
decreases very little to Lat 20°. The terrestrial temperature, 
therefore, which is continually decreasing, must, in these lati- 
tudes, I)e less, though, at the equator, it be as high as the mean 
of the air. In middle latitudes, again, the terrestrial tempera- 
ture again equals the mean of the air, as it does not decrease so 
rapidly as the latter. In higher latitudes, for the same reason, 
the terrestrial temperature finally exceeds the atmospheric. 

3. We may express the distribution of the terrestrial tempe- 
rature, under the same meridian, pretty well by the following 
foimula : 

a — b %\v? l=zt^ 
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where a and b are constant, / the latitude, and t the terrestrial 
tanperature. 

Let tis combine, in the first meridian, to find out the constant 
numbers, the observations of Paris and Edinburgh. We obtain, 

a— 6sin'6e* = 4r.7fi?, 

a— 6sin«49" = 63^37; 
from which 

a = 79P.92, ft=;4r.02. 

The following Table gives the comparison of the observed 
and calculated values : 



Placs. 


n«irniK^, 


OlMerved. 


Equator, 


79.92 


o 


Teneriffe, . 


69.12 


64.4 


StJago, . 


76.77 


76.1 


Carmeaux, . 


58.1 


68.1 


Geneva, 


55.4 


65.17 


Paris, . . 


63.37 


58.37 


Dubl^ . . 
Keswidc, • 


49.55 


49.32 


4ae5 


48.65 


Edinburgh, 


47.76 


47.75 . 


Pole, . . . 


32.90 





The observation at Teneriffe deviates very much ; but this 
island lies very far west, and consequently not properly un- 
der the first meridian. 

In like manner, for the second meridian, if we use only the 
observations of Cairo and Upsal, 

a = 86°.9, b=:5T.6. 
These values give the following Table : 



Placb. 




ObMTved. 


PI.ACS. 


Calculated. 


Obeorved. 


Equator, 
Cairo, . . 
Berlin, . . 
Carlscrona, 


86.9 
72^ 
50.67 
47.07 


n6 

60.22 
47.3 


Upsal, . . 
Umeo, . . 
Giwartenfiall, 
Pole, . . . 


43.7 
40.82 
3&75^ 
29.30 


43.7 

3717 

38-76 



For the third meridian, we find, from the observations of 
Kiskenejewa and Bogoslowsk, 

a = 83^52, 6 = 61^87. 
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From which, 



Placi. 


qalpi^jated. 


Otiienred. 


Equator, . . - . 
Kisndrejewa, . 
Nislmey.taffilsk, 
Werchotune, . 

v'Jt^. : 


89.62 
42.67 
3a97 
3a07 
3717 
21.67 


42.67 
3&97 

3ao7 

37.17* 



Lastly, for the foiiirth meridian^ from the observations of 
Rockfort and Philadelphia, 

_. = 86^, 6 = 75^88. 

And from which, , , 



P|.ACB. 


Calculated. 


ObKrveO. 


£<{uttor, . . 


88.0 




Rochfort, . . 


79.Q2^ 


79.02 


Havannah, . 


74.3 ' 


74.3 


Clndimatl, . 


65.62 


65.62 


PhUadelphia, 


^.95 


64.9^ 


Pole, . . . 


10.18 





The result calculated for Cumana deviates very much from 
the observed ; but as Cumana also lies considerably to the east, 
it is here like Tenerifife. The same is the case with Konigs- 
berg, in the second meridian, whose terrestrial temperature is a 
whole degree less by observation than calculation. Here a lo- 
cal cause seems to lower the terrestrial as well as atmosphe- 
ric temperature. In Konigsberg, the temperature of the air is 
43°'2d : in Mittau, almost 9P farther north, and more to the 
east, it is higher, viz. W.Q^ from veiy careful observations car- 
ried on by Professor Pauker of Mittau for four years. The 
observation of times, also, does not agree with the calculation. 

From these formulae we may easily find the terrestrial tem- 
perature for evay degree of latitude, under one of the meri- 
dians for which the formulae are calculated. It is ea^y seen» 
that we may readily find in these meridians the points in which 
a temperature of 42^.26, 54^6, or 66^76 will be found. Lines 
drawn tlv*ough these points, are the isogeothermal lines which 
we have already noticed, and are represented in Plate IV. In. 
fact, if we eliminate the latitude / from the equation 

a — b §in* Z=2< 
we obtain, by the usual reductions. 



cos* / = X — : 






* Such a coincidence of the observed and calculated results is only to be 
ascribed to chance. 
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from which formula we can easily find the latitudes whidi cor- 
respond to certain temperatures. We thus find, 

LATITUDE. 





In Iflt Mcrkliaa* 


InadMeridini., 


InMMeridlMi, 




Temp. 


Long. O* from 


Loog.-tO»E. 


Long. -OPE. 


Long.- 8(PW. 


32^0 


o / 


o / 

77 80 


o / 

65 52 


57 32 


4S.26 


62 2 


60 31 


53 47 


48 40 


54.6 


47 20 


48 36 


43 14 


40 8 


65.76 


S3 18 


37 18 


33 25 


31 7 


77.00 


14 27 


24 30 


18 67 


19 44 



As the terrestrial temperature of Cumana and Teneriffe is 
con^derably less than the points lying in the interior of South 
America and Africa, which are under the same parallel, so must 
the isogeothermal lines, in the ocean between Africa and Ame- 
rica, have a considerable inflexion to the south. 

I have endeavoured to establish the terrestrial temperature at 
the surface of the earth (or rather at a depth of fte metres) as a 
general law of nature, and have not, as has hitherto been done, 
dedticed it from the mean temperature of the air, ivith the con- 
sideration of local circumstances. Von Buch, in the above trea- 
tise, has endeavoured to render it probable, that the differences 
between the terrestrial temperature and the mean of the air are 
produced by the cooling or warming of the lower strata, by the 
surface-water sinking downwards •. Although this may certainly 
have some influence on the terrestrial temperature, yet many ob- 
servations are opposed to its admission. It is not shewn, that 
the system of subterranean waters to which the springs belong, 
stands in any immediate connection with the atmospheric water; 
and rain sinks but to a small depth into the earth, particularly 
if it is composed of rock, and is chiefly expended in the process of 
vegetation, or evaporated, or collected into running waters. In 
Bogoslowsk, where, for the greater part of the year, the ground 
is covered with snow, and consequently no water can sink down ; 
yet in mine-works the quantity of water is not greater in sum- 
mer and autumn than in winter, and only augments in spring, 
when the pressure of the atmospheric water is considerable, 
from the sudden melting of the snows, and the swelling of the 
rivers. In high latitudes, where the springs almost throughout 

• Vide Remarks on Temperature of Springs, by Von Buch, p, 166, voLvi. 
of the Edln. New Phil. Journ. 
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the whole year, break forth lix)iii under a coveriiig of snow, how 
can the small quantity of water, which, in summer, by the melt- 
ing of the snow and fall of rain, ^ks into the earth, elevate the 
temperature of the subterranean water so many degrees for the 
whole year ? 

In some places, such as marshes, the mixing of atmo^eiic 
water with that of springs is evident ; also loose sands, such as 
those of the Egyptian deserts, heated by the sun^s rays, elevate 
the temperature of springs * ; but such observations have been 
excluded in the above calculations. 

However well the formula a — b mi^ l=zt expresses the ob- 
servations, yet it must not be forgotten that it is only an approxi-* 
mative formula, and that it may ^ve false results for points far 
removed from the places of observation. To such places bebngs 
the pole, for which all the four equations . must give the same 
value, but which is not the case. It may be admitted, that, in 
the vicinity of the pole, the terrestrial temperature is at its 
minimum, which this formula cannot indicate, as, at / ss it has 
its greatest value, at Z = 9(y its smallest. As the isogeother- 
mal line of 32° under the first meridian, i^proaches very near 
the pole, if we can trust the formula even reaches it, so that 
the space, which is included by the isogeothermal line of 32°, has 
a condderable indentation, and seems almost to form two por- 
tions, the middle points of which are to be viewed as two dis- 
tinct poles of cold. One of these points probably lies in North 
America, the other in the north of Siberia. Unfortunately we 
still want observations on these places. The temperature under 
these poles of cold cannot be much under 32°. 

With respect to the temperature at the equator, we see that 
these points which are on coasts washed by the sea, or on islands, 
have a lower temperature than those which are in the. middle of 
a great continent. The warmest point of the equator is in the 
interior of Africa ; to the north of this point, at least in lati- 
tudes which do not exceed 50^, the isogeothermal lines have a 
considerable curve to the north. That point, which, in ;the 
ocean included between great continents, falls in 60° east longi- 
tude, has even a temperature of 3*37 lower. Those points, 
finally, which lie next to the observations made on the west 
coast of Africa (TeneriflTe) and east coast of America (Cuma- 

• Well at the great Pyramid 88'25. 
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na) * possess almost the satne low teniperature, so that we may 
conjecture^ that the coldest tpoijit of. the equatcn* between &f 
west and 60° east longitude, is^ in the great ocean betweeu the 
west coast of Africa and the easft coast of America ; but^ from 
thence the terrestrial temperature increases rapidly to the efist 
and west. The same holds fen* the calculated temperatures of 
the equator whidiv:we have already obaerred of the pt^, that 
the fonmdse are perhaps notnquite oon&rmable to one another. 
It 18 difficult tor conjeetare wbflit can have produced a^greater 
terrestrial temperature in the low latitudes of the second meridian* 
The circumstance of the equator in Africa, extending through 
a large extent of country coh^ered with sandy w^astes,. may be a 
cause of the phenomenon; hut it is difficult to cbnjectiire how 
this, could influence high latitudes. If we reflect that there are, 
under this meridian, two active Tidcanoes (Vesuvius and Etna) ; 
that Genaoany is studded with ,banlt and other igneous rocks; 
that a greater or less number of warm qnings testify the high 
Mmpec«t«re xyf *the interior v thu, finally^ in: die Tyrolese Alps, 
porphyry-and aa^te^roek pBedominate^ to which, -accotding to 
the new ^iews, these immense mass^ owe theiv elevation ; ' it is 
natund to be expected^ that even this circumstance of melted 
^poeous masses bang found at a small depth under the surface 
of tbev wh(^ district, may be connected with the higher tem^ 
perature-of the soil. 

. • South of the equator we possess but one observation, that of 
Coi^, under the second meridian ; and if a single observation 
can justify us in forming, any conclusion, it exjdains how the 
warmest isogeothermal line (or the isogeothermal equator) doe^ 
not coincide with the equator of the earth. We require only, in 
the nap« Plate I V.^ to halve the distance between the isogeother- 
mal line of 77*0 and the point in Congo, where the teirestrial 
temperature is also 77^, to find a point through which the isogeo^- 
thermal equator must pass. . If this line, as is probable, runs 
pmraUel to the isogeothermal line of 77^, then is the temperature 
on it greater under the first meridian, less imdcr the second, and 
likewise less under the third and fourth, than the cidculated 
temperature for the equator of the earth ; the temperatures are 
therefore distributed similarly on the isogeothermal equator, ^ 

• CoihbiBing the obserraCiims at Philadelphia and Cumana, we find onl/ 
79*92 for the temperature at the equator. 
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they would be if this lioe ooincided with' the tarrestriai equator^ 
^lOd deviate little from 81*S; 'tkat is;3tiie mean temperatare-of 
the air in thefie regions, ^ ./ i / • n .i. 

The temperature of the earth stands in manifest connexioti 
with other appearanoes exhibited bj nature. L'^H Jiereonly 
mentioa some of these, to show: jbow> fruitful these considera^ 
tionstnaj^Hi timebecome^ WaMenberg has already shewn^ that 
in high latitudes many, perennial deep-rooted > herbs, .trees and 
sJiiruhs, pply thrive, because the temperature of the earth exceeds 
the mean temperaitureof the air. In these latitudes, the periods 
of.vegetatim appear to beasmuchxegulated^bythep^aodsin^tlie 
temperature of the earth as that of theimean tempemtureof die 
air ; a remark which I had often an opportunityt of making, on 
my journey to the northern Umls^^ In. Middle Russia, the ve- 
getation i^ommences; later than in Germaiiy^ but the. harvest falls 
■ at:(he.$a[Qe tii^e^ in the mcmth of July ; but if, proceeding nortb-^ 
^ard&,.we.pass.the point wliere the mean temperature of the^ir 
is 3^-0, the harvests become Meryiuid happen ki August ^and^ 
fipally, before the cQltiviition of graiti i& ccmijdetely at an end, 
in the beginning, of . September ; tbis; period, which 'corresponds^ 
with th^ maximum.of the atmospherieal temperature, approaehee^ 
therdbre, in hig^ latitudes, the time when the terrestrial tempera^ 
ture is highest. The^oosmexion ^nhich the direction «)f theTnortk- 
eirnipost isogeothermal lines: 8f^)«arB toinfflntain:with the h^ttk- 
dary of the polar ices, al^o ineritSiour atteocibn. <• These limits 
iMT^ laid down on the acoonq)aiiying;efaait^ &om ScoresbyVni*' 
teresting paper on the Pokf Ice.*. ..The first^lance at>the^4iart 
informs us, that the isogeothermal line of 3^ extends 'Some#hat 
tp.the 9outh of the beundacydf tl^ice^ except at>Gveenhifid«: but 
of tJMs country we Iknow Aat formerly it was^ not^so mffjsh beset 
mih ice. as at present. Tt^ terrestrial temperatute can cmly 
operate on; masses of ice, which sank to av confioderable depth, 
whidb is not the case vdth thoseon theCondnent^ 4usd lienoe- tte 
effect of a large mass of land ^ spd^ as Greenland^ on the piolar iee 
bpmidary is eamty explained. The floating of the iqe <m the east 
coast of Greenland towards the scMith^west,. which Sceresby has so 
well observed, would inlamate colder points in die isorth of Ame- 
rica^^particularlyd&Gre^nlatid; at least, I do not know how we 

* This remarkable mjemoir first appeared in the 2d volume of the Memoirs 
of the Wemerian Society. 



Digitized by 



Google 



SS6 On the Meau Temperature of the 

can otherwise explain thb a{q)earanoe, so mudi at variance with 
our ideas of the distribution of temperatures in the surface of the 
earth. It is clear, that, if the coldest point of the pdar sea is 
just under the pole, the colder water must move below from 
north to south, and the wanner on the surface from south tb 
north, the first of these currents would be changed by the rota- 
tion of the earth into a south-west, the second into a northeast 
one ; as it must be the surface-water which affects the floating 
of the ice, it must take place towards the north-east, viz. in the 
opposite direction, to what really happens. But, if the coldest 
point is some distance south from the pole, then the sur£ace-cur- 
rent must take a southerly directk>n, or rather a south-west, on 
account of the rotation of the earth. 

I believe, that, in future, we will find more connexion be- 
tween the phenomenaof currents and thedistribution of the^arth^s 
temperature; but the latter may exert some influence on the 
distribution of the intensity of the earth's magnetism. I have, 
in a former treatise, endeavoured to estabUsh the probability of 
the magnetism of the earth being seated at its surface ; if this 
is the case, then certainly the distribution of the earth'^s tempe- 
rature must influence that of the magnetic intensity. But we 
have here the choice of two hypotheses, either the earth is to be 
r^arded as a magnet itself, and then the intensity of its mag- 
netic power decreases with the increase of temperature, or it 
receives its power from without, and is, as it were, a mass of soft 
iron, which is rendered magnetic by a foreign body, and then 
its magnetic force increases with the heat 

Although the first of these hypotheses has been that hitherto 
universally received, yet the second gains sonoje probability from 
the newly discovered magnetic influence of the sutfs rays, and 
the dependence of the daily changes of the declination on the 
course of the sun. We will immediately see, that the knowledge 
we have obtmned of the distribution of the earth's temperature 
gives us a means of deciding the question with greater certainty. 

Let us suppose, first, the globe of the earth as a heated mass, 
extremely capable of magnetism, and whose surface has almost 
a uniform temperature, to be rendered magnetic by the power 
of a distant heavenly body (the. sun). It is clear, that the dis- 
tribution of the magnet will only, in such a body, shew a great 
regularity, and the lines of equal inclination will correspond with 
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Uiose of. equal iaCenmty. But if, by degree^ diffoteoce^injtbe 
surface temperaturearbe, it is cl^ar thatthe lines of eq^ualiinten^ 
aity in particular wiB change, and. will remove in-^me poihtsfrom 
those of equal indinatkin. If a. line of. eqital inclinatioii .passes 
through several points, which have thefsame ttertestHal tempera^ 
ture, then, in all these points, the intensity of the magnetic force 
will also be the same ; but in all points of the same line, where 
the terrestrial temperature is higher or lower, will the intenrity be 
greater or less (if the second hy^pothesis be correct). This ap^ 
pears really to be the case ; and if future observations increase 
the number of those already collected, we may con^der this cir- 
cumstance as a powerful confirmation of the second hypothesis. 
From Hansteen^s chart (df the lines <X inclination and isody- 
nainic lines for the whole magnetic power for 182£^, also from 
the chart of isodynapnic lines, which is appended to his^Treatise 
in Poggendorf's Annals, v. 9*),. we see that the inclinaticHi and 
isodjnoamic lines in Scotland run nearly parallel ; but in the east, 
in Norway and Sweden, the latter deviate to the north, and in- 
tersect the former : On the line of equal inclination, therefi!i»re, 
in the east, the intensity is less than in the west, which is also 
the case with the terrestria} temperature. Edinburgh has nearly 
the same inclination as Stockholm ; in Edinburgh the intensity 
is 1-40Q, the terrestrial temperature 47*75 ; in Stockholm, the 
first 1^386, the other 43*7. The same is the case with Paris and 
]S[asan, whose inclinations differ little from one another ; in Paris 
the intensity is 1-348, the terrestrial temperature 52*7 ; in Ka- 
san, the fprmer 1320, the latter 43-26, Further, in Teneriffe 
and Naples: in Teneriffe the intensity = 1*298, terrestrial 
temperature 64*62; in Naples, the former 1*276, the latter 
about 61*26. 

. We now easily see why the pole of intensity falls to the south 
of the pole of indination. As the temperature of the earth de- 
creases to the north, so the Imes of equal inclination lying near- 
est the pole of inclination, go to the north of it through colder 
points than to the south ; but in these colder points, from the 
above principles, the intensity must be less than in the warmer ; 
we must therefore seek for the pde of intensities, viz. the point 
where the intensities reach their maximum, to the south of the 

JANUABY^-^MARCH 1830. E . 
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f(Ae of iiletiDatk>B,->-irfaere it is really fouiid, a^conUbg t» the 
neivtest obietvittions oaloukted by H amlewL The pole of in- 
tenii^ liet under Ladtode 56^, Longitude 80^; and of indina- 
tion uader Latitttde^71^ Longitude \W west from Paris. — 
Poggtndorf4 Jnmalms 18S9. 



On peculiar NoisiM oeearianattjf heard in particular DUtrict^ 
with ewMjuriher Ramaiics on Ihe production of these 
Sounds. Communicated by the Author. 

Ik page 74. of your last Jolumal, an interesting papitf is^in- 
torted upon ihe peculiar mnses heard at Nakuh, on Mount Si- 
naiy resembling the tone of an iBolian harp, or the sound endt- 
led by the indtrumenl used in the Greek monasteries instead oi 
a bell ; that this is succeeded by a murmuring like that of a 
hollow top ; and, lastly, becomes so loud that the earth seems to 
shake. In discussing die 6pi<iions of Mr Seetzen, Mr Gray, 
and other travellers, it is finally decided, on the evidence of Pro- 
fessor EhrenbeTg, that the phenomenon is referable solely to 
the rolling or grating ot dry coarse granular sand down the sur. 
ftee of a steep acclivity in the rock. Those who are conversant 
with alpine sceneiy, and in the habit of strdling amidst the re- 
cesses of these mountainous regions, will readily bear their testi- 
motoy to the power of avalanches for the production of those 
awfbl concussions which so often rouse attention, re-ech<nng 
^m etery pinnacle and jn^pice; while, to the more graduid 
and gentle lapses of sheets of pulverised snow (%>wn th^ smooth 
inclined planes of lengthened acclivities, may be referred' the 
minor moanings which rise and fall upon the ear, mtich resem- 
Ming in character the tones of El Nakuh. But howei^^ just 
may be the deductions formed from the Visit of Professor 
Ehrenberg to that remarkable place, I am induced to notice the 
subject, for the purposeof pointing out, not only the po^bility ; 
btit the certainty, that »milar effects may be produced by other 
causes, and that the murnrarings of El Nakuh are by no means 
confined to the bosom of Mount Sinai. For I suspect that not 
only all elevated regions, but other tracts of land under favour- 
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alfly enking cinniaidUBceei^ bettmie^ mote firequ^tly than mr- 
jAiiioacqAijiikeaiiietk af> mstrumeiitft en wliich Nature delights 
to'pli^^ somdt and sweet airs."^' That hills and pIaiQ8> ^ 
wfldemesB and theioters, are in her hands but as. ^^ harps whose 
chepds^dude the sight ^ thoiigh, whether thfs melody be of 
*' -the aiT or the earth,'' must remain a matter of mystery, 
whereupon wisdom yet may ponder. I shall proceed to corro- 
bmite mj^i views by & few ioslances* It is observed, by the 
moAHst of one of the most dielightfol minor works* of modam 
dal3^ that the >^ purdy rural,, fittk noticed, and, indeed, local 
oonHn«n6e,^called by the country people Hummings in the air, 
isianmially Cixbe heard in;i>ne or two fields near his dwelling. 
^'Abdut die middle c£ t^ieiky, perhaps Jrom twelve o'clock tUl 
imoi oata fewicalmaultry d^ys in Julys'^ he says, *^ we occadonalLy 
bcait^' >when( in particular plaoesy die. humming of apparently 
aliH^tswarra of .bee8« It is generally in some iq>aci6us open 
apst that this muimuriiig first arrests our attention. As we 
move onward, the aoimd becpmesL fainter, and by d^rees is no 
loi^et'AudiUe. Tlwt this sound proceeds from a collection of 
hees, or some sodi.ionets high in the air, there can be no 
doubt ; yet . the. mtisidaBs m invisible. At these times a soli- 
tary insect or so. nay be. observed hare and there, occupied. in 
its usual employ; but this creature takes no part in our aerial 

oidiestza*^' :\ 

. .Nom, before entirely acquiescing in an opinion thus delivered 
in the. fenguage of certmnty^ it Aould be r^narked, in the^r<f^ 
(dace. That the writer mentions the fact as local and partial, 
heard only in one or twojidis^ at particular timet ofi^ year, 
when the air is iiMX^erUmiState, yiz^ co^m.and mUry. In the 
nestf place,, it may, for^ good reasons, be^ fairly doubted? whether 
itieaUy is produced by ipsecjs ** high .in air C for it so happ^s, 
t)aat, in thebospm of a thick wqqdy vh^re there is a space par- 
tially-opened, though- stiU a. very narrow, and confined. spot, in 
dajs precisely suph as h^ desc^bes thi^n, i. e^ sultry, and in 
the middle of summer^ when the air is calm, I have often 
paused, to listen to a similar ae/ial hi;mmipg» appearing to re- 
sult from some unseen power close at band, which for several 



* Jouraal of a Naturalist, p. 369, 2d edit 
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S60 On peculiar Noises occasumalbf heard 

years I hesitated not to attribute to insects, an opinbnl felt 
ooropelled, though reluctantly, to give up, since, after the most 
diligent search, I could never detect the presence of any cc^ 
lected body sufficiently numerous to account fcnr the eSsct, 
Many of the properties of sound have hitherto eluded the powers 
of science, and much that is mysterious still remains to be un- 
ravdled. 

With respect to the celebrated statue of Menmon at Thebes, 
we have some very obstinate authorities to contend with, be- 
fore it can be given up as entirely and absolutely fictitious. 
Strabo, for instance, positively affirms that he heard sounds 
emitted; and so far was he from being a o'edulous auditor, 
that, without being able, as he says, to decllu^ whether it 
proceeded from the statue or the base, he adds, that, although 
it did certainly appear to him to issue from the one or the other, 
he would rather believe that it came from the bjrstanders, and 
was altogether an imposture, than ccmclude, though supported 
by the evidence of his own senses, that stones ranged in such 
and such a manner were capable of jnelding sound. Pausa- 
nias, also^ who saw the mutilated remnants of the statue when the 
lower part alone remained on the pedestal, speaks of it as a fact 
concerning which there could be no question. Pliny, in his 
Natural History, book 86. cb.. 7., in enumerating the various 
Egyptian marbles, mentions this Memnonian block as possesring 
the singular quaUty of cleaving or cracking under the influ^ice 
of the morning sun. Juvenal alludes to it in his 15th Sat 
1. 6, 

«« Dimidio magke resonant ubi Memnone chorde.** 

And Tacitus, finally, informs us. An. lib. 2. § 61., that Germa- 
nicus, in his progress up the River Nile, actually saw this 
^^ Memnonis saxea effigies, ubi radiis solis icta est, vocalem so- 
num reddens.^ Notwithstanding this coUected evidence, though 
we may heatate in admitting the fact to its full extent, I am in- 
clined so far to give it wei^t, as to beUeve that, if there was 
imposture, that imposture had still truth for its foundation, 
namely, that some similar phenomenon had been detected in 
masses of insulated stones, — a supposition strongly corrobOTated 
by the unquestionable testimony of Humboldt, whose attention 
was drawn to scmie remarkable granite rocks in South America, 
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which spontaneouBlyy at certam times, emitted sounds much re- 
semUiiig those attributed to the colossal statue of Memnon, a 
dicumstance wdl known to the natives, who, however, were at 
a loss ioT an exfdanation of the cause. 

This distinguished traveller says, in the 4th vcdume of his 
Personal NarraUve, that, according to credible witnesses, sub- 
terraneous sounds, like those of an organ, are heard towards 
sunrise, by those who sleep upcm the granite rocks on the banks 
of the Oroonoko. He adds, that MM. Jomard, Jollois, and 
Devilliers heard, at sunrise, in a monument of granite, placed 
at the centre of the spot on which the palace of Eamak stands, 
a noise resemblmg the breaking of a string *. 

The reflective powers of surfaces, whether inclined or hori- 
zontal, and the transmitting capacity of the air, afford data iat 
every variety of theory, in the equally unaccountable and singu- 
lar instances on record ; and I believe that many of your read- 
ers, at all in the habit of paying attention to the numberless 
{dbenomena presenting themsdves, will bear testimony to having 
heard strange sounds, whence and wherefore they knew not. 
He who has been called upon to keep watch during the lone 
hours and stillness of a calm night, will occasionally hear low 
murmurings rising and falling on the ear, for which he would 
find it difficult to account on any other theory than vibrations 
of air acting in some particular manner on intervening surfaces 
or projections. 

It may be urged, and it is perfectly just, that the intensity 
of sound is very considerably increased during the night, which 
has been ascribed by Humboldt to the presence of the sun 
acting on the propagation and intensity of sounds, by opposmg 
them with currents of air of different density, and partial un- 
dulations of the atmosphere, caused by unequally heating dif- 
ferent parts of the earth. In these cases, the vibrations of sound 

* Analogous, and corroborative in some degree of these fiiets, is the fol- 
lowing beautiful, though somewhat fiuidful, passage of Madame de 8tael*8 ; 
** £t Ton meme que sur les cdtes de TAsie, oiii l*atmo8phere est plu^pur, on 
entend quelquefois le soir une harmonie plaintive et douce, que la nature 
semble adresser 4 Thomme, I fin de lui apprendre qu*elle respire, qii*el}e 
aime, et qu*elle souflre." 

4 
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are divided into two waves, where the medium suddenljr changes, 
and a sort'bf acbustie mirage is pioduoed, ariniig fcm the 
want of homiDgenehyof die air, in the wane fnanner as Jidimii- 
nous mirage takes place from len amdogmn came *. .Sot, ad- 
mitting the ingenious explaimtioti of this scimtific traveller, 
other causes jxiNsdUy, howevier, aadprohabljrciHmeMad'vrith 
die jMresence or absence^ exeessfor^lnnination,<lf 'scdar iKat,.niay 
lie operative ifa^ bodi the indiease, and tprotraclcdeoiituiukjief 
sound; Thus^ Captain Sir 'Edwttrd Pany^ during the iittense cold 
experienced in Winter Harbour, was smpriaed at the great dBs- 
tance at which ihe human voice oould be heard : ^* I have,^ he 
says, <* often heard people distinctly eonviernng in a common 
tone of voice, at the distance of a male^' and to-day I heard a 
inan singing to himself ^ as he walked along the bcsKh at even 
a greater distance than this.'' The strong tendency of sound 
io ascend, again, ba^ great effect.' Hmnbbldt femarkatlie bai^- 
ing of a dog ha^ been heard when die listener was ait an eleva- 
tion of about three miles in an aerostadc bidloon. And il has 
been remarked, that; froni the edge 'of the 'Table Mountain, 
i^hich iis 86(90 feet high, and the upp^ part of which rises per- 
pendicularly at the distance of about a mile froai Cape Town, 
every noise made below, even to the wovd of command on the 
parade, may be distinctly heard: « 

The conducting power cf water is well known, but to what 
extent would scarcely be credited, had we not the Inost un- 
doubted evidence at hand, that of tlie much to be lamented X)r 
Clarke, whose words we shall give. ' ^^ A remarkable civoum- 
stance occurred, which may convey notions of the propagation 
of sound over water, greater than wUl peiimps be cnsdited ; but 
we can appeal to the testimony of those wfad were witnesses 
of the fact, for the truth of that which we now relate. By our 
bbservadon of ladtude, we were 190 miks from the £g3rp- 
tian coast ; the sea was perfectly cdtm^ with Utile or no sxcdlj 
and scarcely a breath of air stirrings when the Captain 
called our attention to the sound, as of distant*artiHery, vibrating 
ii^ a loV gentle murmur, upon the water, and distinctly heard 
at intervals during the whole day. He said it was caused by 

* Ann* de Chim. voL xii. p. 162 ; also this Journali old series, voL ilL p* 194. 
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ail etigag^nent at sea, and bdJ^ved the etwmy had attacked oor 
0eet hi Akiiiandria. No such event had# however, taken iplaoe, 
and it was afterwards known, that the sounds we then ;heard 
I»Q«fi$ded Jrom an attack, made by our troops, against )the for- 
tress of Badimnnie w the NUe, beyond Rbsetta; This had 
commenced upon that day ; and henci^ alone the noise of guils 
ocodd have originated. The distance of Badiihanie from die 
ooast in adire^t Une^ is about ten leagues ; this albws ISO miles 
for .tbe. space through wbiqh the sound had been prppi^ted 
wb^n it reached our ears*.'" 

.Of the cwducting and reverberating powers of a flat sur* 
fac€^ I^ would mention, not only from its extreme singubri- 
ty, but its claswcal positi^m, the echo in the Gardais of Les 
JKocheiiB, oQce the well known residence jof Madame de Se- 
vign6. An additional reason for noticing it is, because I doubt 
whether its existence is sufficiently known, or was duly i^pre- 
ciat^, even in the days of its cdbbrated guardian, since we 
find her alluding to it mily as a '^ petit nsdiaeur,^ repeating 
*^ mot k ilaot jusque dans ToreiUe;^ and gladly would I induce 
any scientific ti'aydler to include within his tour through this 
picturesque part of France,. a visit to a ^ace and object so well 
wprthy of his attention. The Chateau des Rodiers, sold unfor- 
tunately in the Bevolutionary times, and (I speak of a few years 
ago) in the bands of a most unworthy and disreputable owner, 
is situated no great distance fnmi the interesting and ancient 
town of Vitr6» A broad gravd walk on a dead' flat, leads 
through the. garden to the houses In the centre of this, on a 
particular spot^ the listener is placed, M the distance of about 
l^n or a dosen yards from another person,, who, similarly 
plac^, addresses him in a low, and, in the common acceptation 
of the term, inaudible whisper, when . 

^' Lo, what m^rriads rise V* 

for immediately from thousands and ten of thousands of invisi- 
ble tongues, starting from the earth beneath, or as if /every peb- 
ble was ^fted with powers of speech, the sentence is r^ieated 
witfi a s%bt hissing sound, not unlike thC; whirling of small 
shot passing through the air. On removing from this spot, 

' * Clarice's Travels, vol Hi. p. 331. 
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however triffing the distatice, the inieiirity <^ the repelteioa b 
Benaihly dimiiiidied, and within a few feet eeases to be heard. 
Under the idea that the groiind wa« hollow beneath, Ae soil 
has been dug up to a considerable depth, but without diseover- 
ing any clew to the sblutipa of the mysteiy. On looking round 
for any external cause, I felt indhied to attribute the phenome- 
non to the reflecting powers of a semicircular low garden-wall, 
a few yards in the rear of the listener, and in front of the 
qpeaker, although there was no apparent connexion between the 
transmission of sound from the gravel-walk and this waU. The 
gardener, however, to whom I suggested this, assured me that 
I w«i wrong, since within his memory the wall had been taken 
down and rebuilt, and that in the interim there was no peroeptttrie 
alteraticm in the unaccountable evolution of these onguliyr 
sounds. 

On the smooth surface of ice, and on a much larger scale, 
a somewhat similar eflect has been observed. For an instance, 
I shall refer to the animated account extracted from Head^s 
Forest . Scenes, a little wwk scarcely, if at all, inferior to 
the spirited rough notes of his brother of galloping notoriety. 
^^ March 7. — The frost cohtinued, and the cold inci^ased to a 
very low temperature, the ^ect of whidi upon the extended 
.sheet of ice. which covered the bay, was somewhat remarkable. 
Jt cracked and split from one end to the other, with a noise 
whidi might have heca mistaken for distant artillery ; but this, 
when it is taken into consideration that the sheet of ice was 
15 or 16 square miles in area, and 3 feet thick, may be easily 
imagined. Nor was this all : I was occasionally surprised Irr 
sounds produced by the wind, indescribably awful and grand. 
Whether the vast sheet of ioe was made to vibrate and bdlow 
like the copper which generates the thunder <3i the stage, or 
whether the air rushing through its cilEicks and fissures made a 
noise, I will not pretend to say ; still less to describe the vari- 
ous intonations, which in every direction struck upon the ear. 
A dreary undulating sound wandered firom point to point, per- 
plexing the mind to imagine whence it came, or whither it wait, 
and whether aerial or subterranean, sometimes like low moan- 
ing, and then swelling into a deep-toned note, as produced by 
some iEolian instrument, it being in real fact, and without me- 
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Uqfdior die voice of windB impriaoned in the bosom of tM deep. 
This night) March 7., I listened for the first time to ^at was 
then perfectly new to me, although I experienced its repetition 
on many subsequent occasions, whenever the temperature fell 
very suddenly ^^ 

In this case, as wdl as in that mentioned by Sir Edwiu^ 
Parry, it should be remarked that temperature was closely con- 
nected with the sounds, a proof that the peculiar state of the 
air, with respect to its radiating powers of heat, is an important 
feature in causing these phenomena, and so far at least may be 
adduced in support of even the morning music of Memnoti^s 
statue, when the sudden action of the solar rays might produce 
incalculdble effects, darting on certain substances, surrounded 
with a temperature considerably cooled down by dews, and the 
chill of the night air. 

I shall conclude by moitioning two other causes, bearing per- 
haps more closely on the ori^al question, which, like the echo of 
L^ Rochers, have fallen under my own immediate observation. 

In the autumn of 18^, when on a tour through Les Hautes 
Pyrenees, I fcnrmed one of a party, quitting Bagneses de Lu- 
chon at midnight, with an intention of reaching the heights of 
the Porte de Venasque, one of the wildest and most romantic 
boundaries between tiie French and Spanish frcmtier, from the 
summit of which the spectator looks at once upon the inacces- 
sible ridges of the Malmletta, the most lofty point of the Py- 
renean range. After winding our way through the deep woods 
and ravines, constanUy ascending above the valley of Luchon, 
we gained the Hospce about two in the morning, and, after 
remaining there a short time, proceeded with the first blush of 
dawn to encounter the very steep gorge terminating in the pass 
itself, a narrow vertical fissure through a masidve wall of per- 
pendicular rock. It is not my intention to detail the features 
of the magnificent scene which burst upon our view as we 
emerged from this splendid portal, and stood upon Spanish 
ground, — neither to describe the feelings of awe which rivetted 
us to the spot, as we gazed, in speechless admiration, on the 
lone, descdate, and (if the term may be applied to a mountain), 
the ghastly form of the appropriately-named Maladetta. I al- 
* Head*8 Forest Scenes, p. 2 04. 
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£QVci% alaruckrwiWira4lill>Jloir>W{Wi?g, -^pii^a spMn4 which 
cjl)ppe;(bnpke ^poi^ |4i^ jieathly sitenoe,^ wd^y IHWP^tog firom 
jtl^e body of this |aigb(y ^I4SI39 thpj^gh.we^ ja vfw;aUc;m|4ed to 
cmmect it with any particuhir spot, or assign ^ ad^ecjuate ^rause 
Ipr jthd^ Jokmi) §traims. The aii; vf^fi p^epUy c^* The? sky 
m9» diKidl^^ i»d t)ie jit9if)|9pb^re:'QW^ t<> tli^t ^tnio^ioary 
Afgfee cof[^yi9i^\e OE|ly bythqi^.w^Q ^rq |iui»Uiair With the ^le^ 
^jf§i$ed repms of j^wthem cJ^at^. So. ^eair iwd pure uidQed, 
|b§t, at, noon, a bifight star. w)wh h«d^9tti:aeted. our notice 
t^Qtighqut the grey of the. ipormng,.9tiil xem^iQ^ yisiWe in the 
.^^mth« By <he npikpd ^ye» tb^efore,. and stiU qp^r^ i^ith the 
a^4§tiu^ of a t#lef(9(^^ aay V9tJ9T'SeXkq( ^vffii^V.fi^igaknde 
wpuld h^ve been distingvisb^bl^ 9a " 4 front . base, and ^poised 
before us ; but not a stream was to be detected, a^d the bed of 
..wbatgaye.e>;i(Jent kd^i^^of being <MH3a^pally a ^ong torfeut, 
i^itawctiBg thevi^y aft.it^Xoot, ifas.th^newly dfy. I wiUrnot 
{Hrest^me^ t^ ass^tjitbat the.8^^'s r4iy% tbpUgK a^ the jmpment im- 
P^giag in ^l tjtiqir. glory on every pj?int find peak of the siwwy 
hejght3,,h^;^y. shar^^ia vibrating, these ip9Q^9t9Ui ehords; but 
,Qn ja mij?6eqiMent yi§iU a few days afterwards, wheti I went ak>ne 
^> c^pl^rj^ this 3¥i)d-sceii^y, fidd a| the^^Aine hcHir stood On the 
• m^txm spoilt { ti^t^ened in vain Jbr theniqaqing aound3; the air 
„w^^u|% <^m ; but, the sup waa hiddep by Uouds, and a cap 
^of d€$H^ pift hung over the greater portion of the mouiitaili. 
. ]V(y remaining instance ip .point is nearer homej ^d though 
by no means of compaon oc^^rrenee, is suffici^tly frequent to be 
-pretty generfiily kpown ip it^.pw^ ipiipediate n^ghbourhood. 
Q^ tvirping to a map of Cheshire, it will be seen^ that, from 
; within a short distance eastward pf Mapdesfield, a range of hills 
extends jn an irrj^ular curve tp the ite>rth*west,. f(N::ming a etxt 
.of^eoncave screen, spme^hat abruptly ^ termiptiting over the 
.^mpa^atively level plaios of this part of the county. In di£- 
lerept parts qf these, as well as in .more elevated spots, at the 
y^ifhm di^ances pf from fotir tp si:^ miles or more, at certain 
S^l$8pas,pf the year, usually. ip the^early part of iqpriiig^ when 
^e w^nd is easterly, and nearly ^m on the flats, a hollow 
.Qipaning sound is heard, ^awliarjy termed the .^^ soughing of 
the wind,'" and evidently proceeding from this elevated range. 
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^boDh) I should, add^ i$ intersected with numbarless mvines or 
yeiiey&i md I haye no, doubt, that wlien the atmosphei^e is in 
^t prmse 9tate.bt^ i^apted for receiviBg and transmitting 
luujtilatians.of.iut', a breeze, not perceptible in the flat countiy, 
gf^ntl; ^W0QP9. &bip j^e ^qiinits of the hills, and acts the purt 
of a blpweir on the sinqositiies and hollows or etoii^iaarthejr 
nrQ qvUedy whi(;b thus respcmd to the draught of air lih^ 
emimioiia (»fgdn*pipes, and become for the time wind4nfttra. 
masts on a gigantic scale, produdng those ^rUdng and melan« 
cboly modulations ao wdl expressed by the proTindal word 
4c soughmg^^ derived, no doUbt, from the old Welsh substan* 
live " siiad,^ a lullaby, or the verb ^* suaw,^ to hush, to lull, to 
rest; or, as Sir Waher Scott in hi^ glossary interprets it, a hol- 
low blast or whisper, in whi^h sense he uses it. ^< Hi^,* ex* 
claimed Mucklewrath *, ^ I hear a distant noise/ < It is the 
nidiing of the brook over the pebbles^ sfdd oatie. ^ It i^ the 
jot^ of the wind amoi^ the. bracks'* sud another.^ And, 
again, when old Doiisterswivelf is keejnng his Inidntght v%ils 
near goot Maister Mishdigoaf s grave, the <^ mel^icholy ^cmgh^ 
of the dying wind is fitly associated with ** strains of voeal 
muac, ao sad and solemn, as if the departed iipirita of the 
churchmen who had once inhalnted those deserted ruins, were 
mourning the solitiKle and desolation to which their hallbwed 
{Hredncts had been diiandcmed.'^ 

. ' £• S*j 



On ihe Oecgraphical Chanwiers and GeognosHcal Constiiution 
^ Spain, By Professor Hausicann, of Gtottingen. Com- 
municated by the Author J. 

Geographic Features of ihe Country. 
Xhe chief direction of the Pyrenean chain, properly so called, 
is from ESE to WSW. It is disposed, not in one but in 

* Old MOTtalit J, voL iv. p. 85. f Antiquaiy, voL ii p. 185. 

:( As we know but comparatively little of the geograpUcal and gedogical 
featuieiB of Spain, we have nAich pleasure in laying^befote our^readen these 
observations of Professor Hausmaiin, abstracted from a memoir lately read 
before the Royal Society of Gottingen, by that distinguished naturalist, but 
not yet printed or publi^ed.— Edit. 4 
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tiro diains, which run parallel to each other. An erroneous 
view has been taken up and propagated by many of the newer 
geographers, viz. that the principal mountain groups in Spain 
are mere continuations of the Pyrenees : they have assumed and 
delineated in maps what they call an Iberian Mountun Chain, 
which chain is said to arise in the west, in the mountains of 
Asturias; at the sources of the Ebro, from thence to run in a 
south-eastefti direction towards the frontia*s of Arragon and 
Old Castile, where it assumes a southerly direction, and ranges 
downwards to Cabo de Gata, where it terminates. It is con- 
ceived that the other principal chains of moun^ns are lateral 
branches of that Iberian mountain chain, and that they thus 
form not longitudinal valleys, but transverse valleys. This er- 
ror has arisen from a series of heights which rai^ through 
Spliin, in the direction of the supposed chain, forming the prin- 
dpal water-shed (divortia aqutarum) between the Atlantic and 
Mediterranean Seas, and which, therefore, in r^^ard to the 
surface of the Iberian peninsula, is of great importance, because 
there is connected with it the striking phenomenon, that, with 
exception of the Ebro, all the considerable rivers flow towards 
the Atlantic Sea, and that the eastern acclivity is short, while 
the western and south-western are long. But this series of 
heights (boh^izug), has not the characters of a connected 
mountain chain (group), although single mountain masses are 
found in its line of direction. Among these, the most distin- 
guished are the Sierras de Molina^ de Albaracin^ de Cuencay 
on the borders of Arragon and Old and New Castile. Not only 
the external aspect, but also the internal composition, go to 
prove- that the principal mountain chains of Spain are not mem- 
bers of a great mountain system,, or system of mountains. The 
principal mountain chains which traverse the interior of Spain, 
have the same general direction, which is from WSW. to EN£. 
The most noithern chain begins at the western frontier of Ar- 
ragon, and forms, under the name Somosierra and Guadarrama 
mountains, the. boundary between Old and New Castile, and con- 
tinues, under the names Sierra del Pico, Montana de Griegos, 
Sierra de Gata, and at length unites with the Portuguese Sierra 
de Estrella. This very striking mountain chain, which is so 
much distinguished by its form and height, is much less con- 
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nected in its longitudinal direction than the chmn of the Pyre- 
nees. The eastern part of it, whose majestic pyramidic sum. 
mits are seen from the high table land of Madrid, nse» 7700 
feet above the level of the sea. Another mountain chain ranges 
between the Tagus and the Guadiana, under the names Monies 
de Consuegra, Sierra de Yevenee^ Mtrntancu de Toledo^ Sierra 
de GuadeH/upey and continues onwards to Portugal. A more 
sfanjde chain than this is the modarately high Sierra Moreno, 
which, beginning on the eastern boundary of Mancha, continues 
onward between the Guadiana and the Guadakjuiver. Its 
northern foot is much higher than its southern. We rise gra- 
dually to the road which leads from Madrid towards Andalusia, 
to a pass SS55 feet above the levd of the sea. The acdivity is 
steeper on the south side. 

The most southern chain of mountains, which, in its direc- 
tion, corresponds to the south coast of Spain, or rather ranges 
along in the direction of the coast, is distinguished by its form 
and height. Both in its exterior cand interior, it is more com- 
plicated in its structure than the other Spanish ranges of moun- 
tains, because there are in it many high ridges which run pa- 
rallel, and thus longitudinal valleys are fc»med. This moun- 
tain range has not an uniotarrupted course ; on the con- 
trary, the eastern part of it, whose principal mountain ridge 
is namied Sierra Nevada, is separated from the western, named 
the Sierra de Ronda. The first, the Sierra Nevada, is par- 
ticularly distinguished by its extent and height. Its principal 
mountain ridge overtops the highest summits of the Pyre- 
nees ; for, according to the measurements of Dom. Simon 
Rojas dementi, the highest summit, Cumbre de Mulhacen, is 
11,105 feet above the level of the sea ; hende, . notwithstanding 
its southern situation, it rises above thef snow line, which there 
attains a hdght of 8600 feet above the sea. The northern foot 
of the Sierra Nevada is bounded partly by the table land of 
Guadiz and Granada, of which the latter is SOOO feet above the 
sea. The southern acclivity of the ridge which runs parallel 
with the central chain, sinks, on the contrary, very rapidly into 
the sea. The most easterly of these is the Sierra de Aljamilla ; 
then follows the Sierra de Gador, rich in ores ; and to these the 
Omtraviesa, the Sierra de Lujar, and the Sierra de las Almi- 
jaras. These ridges do not form an uninterrupted series ; on 
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tbe coirtmry, are septnitod fnm each oth^ by traasvcrse inoiU 
kjVL la the oontinuatioii 4if this eoast chain, we hoire, totbr 
south-west of Malaga^ the Sicna de Mijas and tBe Sierm B^ 
mija, which range towaids 'the Siorra de Bonda, which extend 
tbsir aims towaids the most southern ^tremity of Spain; 
oWhen > we » take a general view oftliese diSRerent prindpal 
nsonnfahi chaiiis of Spain, and at the same time attend to the 
pfloJongation of the middle ones into Portugal, it fotkriirs, tba^ 
the. more ' sootheiiy they are, tbe shorter is their course. ' It 
fmiher .appears, that there is coimected with this a southerly 
cumratiiie of the extreme brandi^ ; with these is connected the . 
turning of the rivers from their principal direction as they ap- 
proach . to< the sea. Tfa& is least considerable with the Tagus, 
but most considerable with the GuadianA and Gitadalquiver. 
These ms&% do not break across the mountain chains, as is'Oie 
case. with, the* smaller streams which beloi^ to the SSerra Neva- 
doy in.:order.to rsadi the sea by the shortest course: on the 
oontea^^^th^ contmue true to the course of the accdmpacnying 
mwHmtain dudM to theii* estuary. As the g^iend figure of ihe 
Iberian Penmsula is explained from the rebtai»b of itsdiainEof 
BKNUrtaios, in the same way, but in a more striking manber, 
can Jbe explained the south coast of Spain, from Gibraltar to 
Qf^.deGata. 

...Beades the«principal mountain diains already mentioned, 
thtre ar^many others of lessor extent and eleraticm, whidk do 
notjbekmg to these. Many of these have an efl^t on the ifbr. 
mation of those situated on the east^m aoefivity of. the Iberian 
peninsula^ ou the figure of the sea-coast, and on the rivers idiat 
ifew.joo tlus coast into the Mediterranean. Amongst thiese 
ijl^Quntain masses, the most concnderable is that whidi rises soiith 
fironi.theEbro, on the borders of Arragon, and Old and New 
Castile, and the kingdom of Valentia, and which consists of 
many ridges that ran in d^erent directions. The mountains 
ttfJaen, which separate the Valley of the Guadalquiver fhnn 
ti)e;high table land of Granada, is v^ striking. 
. Spwui b distinguished not only by the great number of its 
Qonsider^Ue. mountain masses, but also by its lofty table Idnds, 
which extend between the ravages of mountains, forming a strik- 
ing contrast with the perpendicular or mural precipices which 
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diooi up ftom tHeniy abd dso becflBum a gifast Unifijraity Ift^At 
nvtuif oi SpsuD, ite it bzings die dinmte of a great fatt d i^ 
vMintry. to that of a holier ktttode. The t^xrie ndcldle pm 
cf Spain ftom die £hN> to the Steam Mortna, and from^flii^ 
f rop u en i of Portc^ to die high vlomitaiDL range wittdb ftfttm 
the wafer-shed between the Athmie Oeean and the Itediti^ 
raneanSea, isiormed by them into« widely ^cterided talde4iittidi 
of which, the different pkuns, separated frota eadi otf}^ l^y 
ranges of moutftains, are from 2000 to dSOO feet akuve ib&kN^ 
of thesea; but, in regard toit,wehavetoremark,diat4hetidble 
land of Old Castile in general oecii^^nes rathdrahighl*r toi^ tKm 
that of New Castile. The sontbem pttrt of Spmn abo pdsye&es 
nngle table lands, whieh, howerer, have neither the extent neih 
the connection of those situated in ihe middle of the penin* 
stdii. ' 

GecgnoHieal Stfudiure. 
The principal mountain chuns diftr not only in their «xt^r- 
md aspect, but also in their internal compositibn : they uppestr 
move as <fiffprent individnals than as meimb^ of a e^l^s^ 
tern. Th^ have this ii^ odtnmon irith one another, diat their 
Bocfeus eoninats, in whole or in pitrt, ofpriinUive afk! tranAMon 
tddt9 ; but not only the spedes,^btlt also the relations of ^ni^; 
vary in the d^lbrent cbuhs. A great body of gratiite^ ^hich 
seldom reaches the highest points -of the country, otod ooiitaSn? 
soboidkMtte beds of gneiss tni. cither piimifrve toek^ ranges 
through ihe Pyrenees properiy so eall^. It is surround^ by 
apredoniinating Aiass cf crystidline slate and of tran^ibn iiMks, 
among which the most abundant are' clayxslttte'alid 4i<ilyestone. 
On the otmtrary, on th«. western df>htinuation,iii^tli^'ffi 
mountains, the <dder rdcks are not widely ^dllstributed^ and ap- 
pear first in Galliria^ at Ih^ western ^xt^ei^ity of the hbrthem 
mountain chiun, where, actording to Humboldt, granite actoin- 
paniediby crystalline slates aj^pear again, and in great extent. 
The prindpd mass of the mdUtltsincfaaiVi' which separtftes'Old 
fjpcHn Ne# Castile is oMnposed of gneiss and granite, hi the 
chain of mount^ns'esKended biet^edn the Tagus and the Oua- 
diana, according to Link, die principal rock is granite. The 
long ridge of the Skrra MoKtna contains prindpa% tranntion 
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locks; granite breaks out on its, southern foot towaitis the 
Goadalquiver. . This rock, so frequent in the Iberian penin^ 
sula, appters to be wanting in the highest southern chain. The 
middle mountain ridg^ consist of nucarslate, abounding in gar« 
nets, which, in the ridges lying before them, passes into less 
crystalline rinoa-date, dilonte-«late, and day^ate, which aome* 
times inclose beds at times of vast magnitude, of compact 
lunestone, marble, ddbmite, and serpentine* On the south 
coast, newer transition-slate and grey waeke-date, with beds of 
flinty slate, lie here and there on the dder date. The basis or 
fundamental rode of the Rock of Gibndtar is of these rocks. 

The structure of the dudns oi mountain corresponds in gene- 
ral with their chief directi(»i. Not only the alternations of the 
diflPerent rocks, but also the direction of the strata, are ccmform- 
able with the direction of the chains ; hence, in the greater part 
of Spain, the principal direction of the slaty rocks is from SW. 
to NE. or WSW. to ENE. But the inclination of the strata 
varies. In the Pyrenees properly so called, the dip of the 
strata is conformable with (iie two acdivities of the range. In 
the Sonosierra and Guadarrama ranges, the {Hincipal mass of 
gneiss dips S£. towards the granite lying before it. In. the 
Sierra Morena, the predominating dip of the slaty strata is to- 
wards the N W., so that they appear to rest on the granite 
which breaks from under them. In the Sierra Nevada, the 
dip of the, strata is conformable with the two acclivities of the 
diain. It is worthy of remark how the curvature of the south 
coast of Spain obeys the direction of the strata, and how the 
formation of the far projecting southern point of the land also 
stands in connection with the direction of the strata. At the 
foot of the Rock oi Gibraltar, the slaty strata run nearly north 
and south, with a rapid dip towards the east. The Gut at 
Gibraltar is therefore nearly at right angles to the direction of 
the strata. The rocky waJl between the Mediterranc^ and 
Atlantic seas, by this direction of the strata, must have opposed 
the strongest resistance to the currents. 

The primitive and transition rodts, in very different places, 
are rich in ores. The present mines are con&ied prindpally to 
the south-west and south-east parts of Spain. The mighty 
lead-glance veins of Linares occur in ^anke ; the colos&tf^ de- 
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poftite of lead-gknoe in the Sierra de Gador, whkb affi>rded, in 
die year 1828, 600,000 cwts. of kad, is distributed in masses 
(putzen), in a limestone whidi may be referred to the oldest 
tran^tion^rocks, and the rich mercury mines of Almaden, are 
contained in clay-slate. 

The secondary rocks also assist in forming the princigdi 
Spani^ mountain chains, but in a different manner. They 
ascend to a ^at hdght on the Spanish lude of the Pyrenees, 
even scmie of the highest summits are of secondary rocks. The 
western continuaticm of the Pyrenean chain oonmsts, in the Bis- 
cayan provinces, principally of secondary rocks ; and it is pro- 
bable that the k>fty limestone mountain ridges which separate 
Austurias from Leon« is a continuation of the Biscayan seconds 
ary formation* On both indes of Somosierra the primitive rocks 
are skirted by those of the secondary class, but they are far 
ttpm the middle and hi^er parts of the mountain chain. When 
we follow the road from Madrid to Andalusia, we meet with 
secondary rocks near the transition clay-slate of the passes of 
the Sierra Morena, but we must descend very low on th% south 
side before we meet with simikr rocks. The high mountains of 
Jaen are formed of secondary rocks. In the northern vorge- 
berge of die Sbrra Nevada, between Granada and 6uadi2, 
there are secondary deposites, which are not, howevar, so con- 
siderable and extensive as to reach to the higher ridges. Also 
in the vicinity of Malaga new secondary rocks lie on the foot 
of older mcmntain masses^ and ridges of seccmdary rocks extend 
frcMn the hills of Ronda towards the southern extremity of Spain. 
The wonckrful isdated Rock of Gibraltar is also {mndpally 
composed of new secondary rock. The distribution of the rock 
is not confined to the immediate vicinity of the higher mountain 
chains, but it extends from the one to the other, rises or falls in 
the intermediate spaces, and forms *in this way the widely ex- 
tended high table land. 

The most important of the Spanish secondary rocks are the 
following, viz. variegaied sandstone and marly gryphUe limestone 
and the white Umestone or Jura limestone. The first of these 
exhibits the same relations as in Britain, where it is known un- 
der the name New Red Simdstone, or Red MarL The shell 
limesioney which, in Germany, is enclosed betweei Werner^s va-* 
riegated sandstone, and the younger variegated marl forma- 
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tions^ is wanting in Spain, as is also the eEuse in England. The 
sandstone and marl is rich in gypsum and masses of rod&-saIt 
At Vallecas, near to Madrid, and in scnne oth^ jdaces, there 
rests upon it, in single beds, that rare deposite consigting of 
meerschaum^ with nests of siliceous minerals. It is to this for- 
mation, which occurs widely .qiread over the hi^ table-lands of 
CAd and New Castile, that these countries owe the reddish4>rown 
eolour of their soil, and the tiresome uniformity of their surface. 
The liae^/brmation is widely distributed in the ncnrthem provinces 
of Spiun. It appears to reach a con^denri>le haght on the Spa- 
nidi side of the Pyr^iees, In the Biscayan provinces, it exhibits 
the same characters as the grypbite limestone of the Weser, 
and is so widely distributed that nearly all the older rocks 
are cova:ied by it. Here it is remarkably |»roliic in an excellent 
iron^re. TIk immaise mass of sparry irmi-ore, converted by 
decomposition into lm>wn and red iron-ores, cf Somc»ostro, near 
to Bilboa, and which probably forms the ironstone hills men- 
tioned by Pliny in the 84th Bode, of his Natural History, be- 
loi^ to this fcnrmatbn. Prdbably also the vast beds of coal in 
the Austurias are subordinate to it. The whUe Jura limestone^ 
whidi is one of the most widely distributed formations, is also 
of great geognostical importance in Spain. It fnrms, in most 
places, tl» immediate cover of the variegated sandstone and 
marl, and occurs in the north, and also in the south of Spain, 
in ffli^le ridges, and great mountain masses. This formation is 
exhibited in its most diaracteristic forms in the narrow pass oi 
Fancorbo, in CHd Castile, in the lacerated mountains of Jaen, 
and the isolated rocky wall of Gibraltar. Wherever it occurs, 
its presence is announced by the yellowish-brown c(dour of the 
soil with whidi it is covered* 

Some members also of the chdBc Jbrmaimm occur in ^pain. 
The sandstone of the rocky ridge of the southern coast, between 
Cadiz and Gibraltar, and the limestone in the district of Los 
Barios, bring to our recolfection the rocks of the Saxon Switzer- 
land. The first agrees with the German quadersamdstein^ the 
latter with the Saxon planer Umesioiiey an equivalent foft impure 
chalk. 

Tertiary deposites do not appear to be particularly abundant 
in Spain. In the south, particularly near the sea^coast, there is 
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a depottte, filled tntfa marine organic remains^ in whidi calcare- 
ous sand and pebbles occur, pardy in a loose mass, and partly 
more or less firmly compacted by means of a calcareous cements 
Judging from the induded petrifactions, among which are beds 
of oyster-sbells, this depomte, on which Cadiz stands, and which, 
in some places, rises into hillocks and low hills, belongs to the 
uppet tertiary sea^water Jbrmaiiom. Probably the tertiary de- 
posite menti(^ed by %ongniart as occurring in the neigb-^ 
bourhood of Barcelona, belongs to the same depodte. That 
jft'esh^'water limestone occurs in Spain has been sufficiently 
proved by the observations of Baron Von Ferussac. The 
depoMte very much resembles that so generally distributed in 
Germany, and is found in dWerent parts of Spain, both in 
the interior and on the coast, and at different heights. The 
cMlcmreotts breccia^ generally witii a ferruginous basts, which 
ooeurs (Nineipally in die south-west, where it is widely dis- 
tributed, belongs to the latest of the antediluvian deposUea. 
It not only incrusts Kmestone rocks of different £t»*mations 
Bdore or less thickly, but also fills up rents and fissures in 
tbem ; llius it abounds ambng the calcareous rocks of Gibraltar, 
where it sometimes contains bones of quadrupeds no longer 
met with tliere. The formation of this breccia is ascribed 
to a catastrophe which afi!ected different pans of the coast of 
the Medit^ranean sea. As Professor Hausmann had not 
an opportunity of travelling in Mureia, he was not able to 
co^rm or reject the accounts of Spanish geologists, who 
maintain that it contains true volcanic rodcs. The occurrence 
of other rodcs, wMch are conjectured to have come from below, 
has been noticed in but few places. Characteristic basalt oc- 
curs in Catalonia. The porphyritic and basaltic looking rocks, 
extending from Cabo de Gata, and from Avila, on the north 
side of the Guadarrama range, are still problematical. Hypers- 
diene-rock has been found by Professor Garcia in the vicinity 
of Salinas de Poza, in Oid Castile, in contact with Jura lime- 
stone. Professcn* Hausmann found in the mountains of Jaen, 
nteBat to variegated marl containing masses of gypsum, rocks of 
greenstone. 

Prof. Hausmann concludes his discourse with some remarks 
on the more gei^ral geolc^ical relations of Spain, m which 
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he pointed out the influence of soil and climate on the other de- 
partments of nature, as also on the peculiarities and occupatimis 
of man. A glance of the whole nature of Spain discovers a 
threefdd prindpal difference. The northern zone, which ex- 
tends to the Ebro, diffm entirely in its characters from the 
middle zone ; and this again is completely difierent from the 
southern zone, which is bounded cm the north by the Siora 
Morena and a part of the Ostrandes. The northern zone^ 
which includes Gallicia, Austurias, the Biscayan provinces, Na^ 
varre, the northern part of Arragon, and Catalonia, is a widely 
extended mountainous and hilly country. The snow-fields and 
glaciers of the Pyrenees on the one side, and on the other the 
north and north-west winds, have a marked influence in lower- 
ing the temperature of the atmosphere, and in increa»ng the 
supply of water. The increased humidity is fiivourable for ve- 
getation, which, on the whole, very much resembles that of the 
south of France ; and the variety of rocks containing lime, day, 
and sand, and also their frequent alternations, operate benefit 
cially on the soil. The soil ev^y where invites to cultivation, 
and the Catalonians and Biscayans are active cultivators of the 
ground. The middle part of Spain, to which b^xigs Old and 
New Castile, a part of Arragon, Leon, and Estremadura, is not 
so favourably circumstanced. In general, we rardy meet with 
either beauty or variety of aspect. The extensive and Ic^y 
table-lands, destitute of trees, are dull and tii^esome ; their uni- 
form and monotonous surface, formed by vast deposites of hcni- 
zontally disposed secondary strata, is swept across by the wind, 
and burnt up by the rays of the sun. Whichever way the 
eye turns, it meets with scarcely any thing but wretchedly culti- 
vated corn-fields, and desert heaths of dstus. Seldom, in gene- 
ral, more in the southern than in the northern districts, planta- 
tions of olive trees afford a meagre shelter, and vary the scenery, 
although in an incon^derable degree. Niching certainly has so 
great an influence on these properties of nature, with which 
many of the peculiarities and modes of life of man harmonize, 
than the high situation of the widely -extended table-lands, 
and the uniformity of the rock which forms the support of the 
soil. It is owing prindpally to the horizontal stratification, 
and the want of water, that the great Spanish table-lands are 
so widely extended, and so little intersected by deep valleys. 
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The rivers, in most cases, carry but little water in comparison 
to the magnitude of the land, and the number of omaderable 
mountain chains ; and it is further surprising how indgnificant 
the waters of most of the Spanish mountain groups are, even 
when the qualities of the rocks favour the formation of springs. 
The causes of this great deficiency of water are principally the 
great dryness of the atmosphere — the inconsiderable cover of 
snow on the mountains, and its short continuance-— the absence 
of forests, and the want of great moors on the heights, and the 
comparatively incon^derable breadth of the mountain ranges. 
The southern and south-western part of Sp^, which compre- 
hends Andalusia, with Granada and Murcia, is very different 
from that just described. On tlie opposite side of the Sierra 
Morena the whole land has a more southern and foreign aspect, 
a breathing of that African nature, which announces itself not 
only by the world of plants, but also by the animal world, and 
man himself. The great difference of climate is produced by 
the southern situation, the exposure of the acclivity on the 
south and south-west to the African winds, and the strong re^ 
flectbn of the solar rays from the lofty, naked mountain walls. 
The mountain ranges are more closely aggregated, the valleys 
more deeply cut : there is no room for very extensive table- 
lands, and the more limited ones that occur, as those of Gra- 
nada, are more amply supplied with water than those in the 
middle of Sp^n. Along with this arrangement, there is greater 
difference among the rocks, and also of their position. The south 
of Spain, therefore, possesses not only a much higher tempera- 
ture, one fit for the orange and the palm, but also a more varied 
and more favourable soil for cultivation. But these relations 
would have acted more beneficially if the air had been more hu- 
mid, and moisture had been everywhere more abundant. The 
deficiency of moisture is the principal cause not only of the 
striking meagemess of phenogamous vegetation, on the most of 
the mountain acclivities, but also of the remarkable paucity of 
lichens and mosses on the mountmns on the coast; and in 
connection with this is the fact, that the weathering of the 
rocks, ' and the reforming of the original surface of the moun- 
tmns, asl^ume there a somewhat different course from what is 
observed in places which are moisler, and provided with a more 
powerful vegetation. 
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Description of an Apparahisjbr Evaporating FhMe^ and ako 

Jbr separaimg Saii$Jroni iheir aqfttous mjiuiion bjf Crjf&iaJH- 

zation wUhoui ihe aid of the Air-pump. By P. A. Von 

BoKfi]K>aF, I^rofesaor of Cbemitlry in the Alexander Univer^ 

stty in Finland. 

W HEN we wigh to ev£^rate gradually the water of a solution, 
and particularly to dry such matters as will not bear e^qxwure 
to heat without being decomposed or otherwise changed, we 
employ, as is well known, free or rarified air, in which the aque. 
ous vapour as it rises is removed by substances, particularly 
sulphuric acid, that greedily absorb moisture. But, as the air- 
pump, the instrument employed for obtaining a vacuum, is not 
in the possession of every one, and besides it is difficult to pro- 
cure one in which the bell-glass will runain long in the state of 
a vacuum, and even the best is to far inconvenient, that in it 
only a small number of evaporations can go on at the same 
time, the account of another method for eviqporating water will 
not, we think, prove unacceptable to the friends of sciaoce. 

In a series of experiments I undertook, in the year 1896, on 
the salts which are formed by the union of the chloride of dec 
tro-n6gative and electro*positive metals, I procured a number 
of saltsj which (as they could only be prepared in small quan- 
tities), it was nearly impossible to obtain well crystallised, parti- 
cularly when they had a tendency to deliquesce, I found my- 
self> therefore, arrested in the midst of my investigations, because 
one air-pump only was at my command. This difficulty in- 
duced me to think of other means. It appealed to me that air 
has little or no effect in retarding evaporation, {M:oviding it is 
kept dry or nearly so ; that is, if the aqueous vapour is absorbed 
by an appropriate substance as fast as formed. I therefore 
tried whether or not a saline solution, placed under a belLglass, 
in which there was at the same time a saucer with sulphuric 
acid, could be evaporated to crystallization, and actually found 
that, by this arrangement, my object was gained, notwithstMid- 
ipg the pressure of the atmosphere. 

The following is a description of the apparatus I used for 
this purpose. 
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We pour into a flat-bottomed Tessel of glass or porcelain, 
ttfiter it is placed in a horizcmtal position, sulphuric acid, un« 
ill it filled it about one^third c£ its height, and then jJace 
in it several small wine-glasses, and on these, as supports, the 
vessds with the solution to be evaporated. This arrangement 
is represented in Plate III. Fig. 4. In order to save room, the 
supports or wine-glasses should be of different heights, and the 
vessds of different sixes. I use, in preference, for evaporation, 
small g^ass vessds, which are provided with a knob on the bot- 
tom. In this way they stand more securely, and we can, after 
a part of the salt is crystallized, pour out part of the solutbn, 
and allow crystallization to take place in another part. In cnrder 
to effect this, we give the vessel an oUique position, by pladng 
the knob cm the edge of the suf^port, as represented in Plate 
III. Fig. 5. ; we can also place the vessel on a larger support 
or wine-glass, as is represented at a, Fig. 5. Plate III., if the 
fluid is to be taken from another vessel. If the salt deliquesces 
in the air, this mode of separating the mother liquor from the 
crystals is very advantageous. But otherwise it is convenient 
to place the vessel in the way described, because thereby the 
mother liquor is quickly and certunly separated ; in salts that 
do not deliquesce, we rather place the whole in the c^n air. 

I have found, be^des the advantages already mentioned of 
this form ci evapcnraUng vessds, that those in which the bot- 
tom b flat in the middle, and rounded on the sides, as repre- 
sented in the figures ^ ^, are die most proper for the formation of 
crystals, and the most convenient icx removing the crystals 
without injury; the common semi-globular dishes are by no 
means so advantageous when the salt is disposed to shoot into 
long four-sided pkmatic crystals or needles; the crystallizaticm 
takes plaoQ most freely in a vessel with an entirely flat bottom, 
as ii in Figs. 4. and 5. Plate IIL 

Another, and probably more convenient, arrangement is the 
following : We procure a vessel of glass or porcelain, with a 
flat bottom, and nearly perpendicular sides, and a tubulated 
bell-^ass, having a simple rim, and of such dim^si(»is that it 
can stand undisturbed in the vessel, and when sunk in the sul- 
phuric acid, atmospheric air will at same time be excluded. 
Fig. 6. Plate III. represents this apparatus. The opening of 
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the bell-glass is diut dither with a stopper, or ulso, as repre- 
sented in the figure, is coyored with a smaller bell-glass. If w« 
wish access to the evaporatj^ng dishes, we remove the stopper or 
the small bell-glass, raise the large bell-glass, and in an obhque 
direction, in order to prevent the splashing of the sulphuric 
acid, and place it in the mean time in an empty didb, with the 
side supported against its rim. I have also found that the tube 
may be left open, and still the evaporation goes on well, because 
the dry air in the bell-glass is, as is well known, heavier than 
the mmster exterior air, and thareby the intermixture of this 
latter is in great part prevented. When tubulated bell-glasses 
are not to be had, we can use In place of them large flasks 
with straight sides, the bottoms of which are cut off*. 

By means of this apparatus, I have succeeded in producing 
not only well formed crystals of the new compounds already 
mentioned, but also distinct shoots of oomlHnations of substan- 
ces, which were held to be partly incapable of crystallization, 
or had hitherto been known cmly in confused forms. 



Observations on the Theory of Capillary Action given in ,ihe 
Supplement to the Encyclopcedia Britannica. By Edward 
Sang, Esq. Teacher of Mathematics. Communicated by 
the Author. 

XN the article Capillary Action, inserted in the Supjdement 
to the Encyclopaedia Britannica, it is assumed, as the ba^ of the 
theory, that the attraction existing between the particles of mat- 
ter extends only to distances which are insensible when c(»n- 
pared with the extent of capillary action. And, in order to ex- 
plain the elevation of a fluid at the sides of a partially immer- 
sed solid, we are told, that the attri^ction of the solid (E' — ^ E) 
first causes the elevation of the adjacent film, that this film then 
acts as a second solid, raising that immediately adjoining, and 
that thus the disturbance extends to the entire surface of the 
fluid ; nor does the author stop short here, for he assumes that 

* The best mode of cutting off the bottom of flasks is to tie round them 
a cord dipped in oil of tur^ntine, and then set fire to it 
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the weight of the whole elevated fluid i^ proportional to the ho* 
riatontal extent of the surfiice which causes its suspension.^ 

These assumptions appear to me inconsistent with all the ob- 
senred prc^rties either of soUd or fluid matter. The first of 
them, indeed, aoc(H*d8 exactly with the observed non-distur. 
bance of a flutd^s surface, until a sotid is brought into actual 
contact with it But although the action of the solid has only 
an evanescent extent before contact, it does not therefore fol- 
low, that after contact has taken place, its influence is not sen- 
sibly extended ; neither can such a suppouticm be adiAissible 
when it leads us to conclude, that a mass of matter is elevated 
and sustained by a force applied only at one extremity, and 
which, therefore, does not pass through its centre of gravity. 

The subject is one of great importance, and I imagine that a 
scrutiny of the reasoning may not be unacceptable. In con- 
ducting this examination, I shall first demonstrate the inade- 
quacy of the hjrpothens to account for the phenomena, and 
then attempt to indicate that error which has led the cele- 
brated author of the above-mentioned paper to a amcluaon ex* 
actly opposite. 

Let AB represent the vertical face 
ofa solid partially immersed in a fluid -^ 
whose horizontal surface is CM, its 
disturbed surface MLE. Having 
traced acanal vertically from C to D, 
thence horizontally to P, and after- 
wards vertically upwards, to termi- 
nate in the disturbed surface at L* 
it is obvious, that the equilibrium of 
the fluid contained in this oi^ any 
other canal, is essential to that of 
the whole mass. Now the horizontal portion DP is already 
in equiUbrium with respect to all the attractions acting upon 
itself, since the attraction of the plate is^not supposed to ex- 
tend so far, and it may therefore be r^arded as the mean 
of c(»nmunieation between the two vertical brandies CD and 
LP; the pressure at the lower extremities of which must 
thus be equal. Now these pressures are caused, in the^r^ 
place, by the weights of the two masses ; and, in the second, 
by the attractions of the fluid upon the minute portions situated 
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«t the two orifices C and L. But, I being the inclitiatkm of the 
surface at L to the hodzon ; K the attcactive force at C ; the 
quantity of fluid at L, subjected to tlie attraction, is propor- 
tional to the secant of $j and therefore the whole attr»^n is 
K sec ^. But of this force one porticm is acting in the direction 
of the cansal, the other against its »des. The former of these 
two is as the cosine of ^, and hence the compresnmi caused in 
the canal is E sec ^. cos ^ or K itsetf. The fluid therdore is 
{as indeed is demonstrated in the diird setidoa a[ the subject- 
paper) in equilibrium with respect to the force of cohesion ; but 
it is not so in respect to that of grairity, so that the equilibrium 
cannot take place unless the surface LMC is horiaontaL 

The same conclu^n might have beoi deduced from the 
consideration of the equilibrium of a particle of fluid situated at 
the point L. Such a particle is acted on only by two farces ; 
that of gravity, and the cohesion of the fluid ; now the latter of 
these is already perpendicular to the surface, wherelore no equi- 
lilnium can exist, unless the other also b perpendicular to it, 
that is, imless the surface at L be horizontal. 

The above reasoning appears to me sufficiently conclusive ; 
yet, as the method differs oMiriderahly from that which has oc- 
casioned these remarks, it may not be impropo* to consider the 
subject in the same light with our author. 

Let, then, MLE represent a small por. 
tion of the inclined surface, LP a vertical 
plane; a particle placed at L is attracted- 
by the whole fluid with a force K, whence 
that portion of this force produced by the 
wedge MLP, is ^K — ^Ksin^; and 
the part due to the wedge PLK is 
^ K'+ y K sin i. After establishing, in 
the most distinct manner, this proposi^ 
tion, he proceeds : 

<* Returning now to the canal below the vertical plane PL, 
and the level surface of the fluid, let $ denote the inclination of 
the curve at L to the horizon ; the canal would be in equili- 
brium with respect to the corpuscular forces that act upon it, if 
the attractions upon all its vertical sides were equal. But, ac- 
cording to what has just been investigated, the upper end is at- 
tracted by the fluid beyond the vertical plane PL, with a force 
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equal to ^ E + ^ E sin #, and the attractions upon each of 
the remaining sides is only equal to ^ £ ; wherefore there is 
an e3u;e8s of attraction equal to ^ E sin #, winch causes the 
drop of liquid at the upper end of the canal to press on the 
fluid above it, with a force equal to ^ E sin # acting upward, 
and sustaining the part of the ring cut off by the vertical plane 
LP." 

Now, here it is to be remark^, that the fmne ^ E + ^ K sin I, 
is part of the entire foroe E, and that it acts not upwards, but 
in the direction of the nonnal to the curve surface at L, and 
that, imtead of tending to suppcHt the superior fluid, it merely 
goes to generate a compression in the interimr nucleus. 

If we exfflaune the compodtimi of this force aright, one part 
of it, E cos #, is acting in the direction of gravity, and the 
other, E sin ^, impels the drop of fluid at L in a horizontal 
direction ; but in estabiislung, firom this decomposition, the 
ocmditions of equilibrium, we are at liberty to reject none of 
these forces ; yet, granting that we were so, it appears to me 
very improbable, that the part J E sin 4 retained, would pro* 
duce the effect in question. I can easily omceive that a repell- 
ing force at L, might tend to support the superior fluid ; but 
how an attraction can do that is to me quite myst^ous; it ap- 
pears as if I were told, that, standing to the northward of an- 
other person, and pulling htm, this exertion would tend to push 
me ncHthward. 

My prmdpal object, in making these remarks, is to prevent 
the belief that a complete solution of the difficulties of this im- 
portant subject has been attained. I have as yet seen no satis- 
factory explanation of the elevaticm and depression of the sur- 
foces of fluids, when brought in contact with solid matter ; and 
these investigations induce me to believe, that the whole ap- 
pearances are due to a change in the corpuscular arrangem^t 
produced by the ample contact of a heterogeneous sul^ance, 
J;he laws and nature of which change are, and perhaps for ever 
will be, unknown to us. 

32. St Andrcw's SavARS, 
JE^Iifi6tii^ F§b, a 1680. 
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AccoufU qf the Lofrva of a supposed (Estrvs HominiSj or 
Gad-Fhf^ which deposited its Eggs in the Bodies of the Hu- 
man Species ; with the partiadars of a Case commtmica;ted 
by Dr Hill of Greenock. 

An accurate knowledge of the natural histcnry of the genus 
CBstrus (gad-fly or breeze )y is of great impcnrtance in an econo- 
mical point of view, when we consider that the most valuaUe of 
our domestic animals, the horse, ox, and dieq>, form the usual 
nidus for their devdbpma[it and increase, and are frequ^fitly 
incommoded, sometimes essentially injured, or even destroyed, 
by their attacks. The insect called hc4is by farriers, is the larva 
of the (Estrus Eqm, and although Mr Bracy Clark (to whom 
we owe the best account of that and other species of the ge- 
nus *), concludes that, upon the whole, they are not injurious 
to the horse, it appears from the accounts of Valisnieri, that the 
ejndemic which proved so fatal to the horses of the Mantuan 
and Veronese territories during the jrear 1718, was primarily 
occasioned by these larvse. The disease called staggers in 
sheep is likewise oecancHied by an insect of this genus ((Estrus 
ovisjf and the hides of cattle are perforated by anotha: kind, 
which lives beneath the skin. The reindeer of the Laplanders, 
which has been said to unite in one animal the useful qualities 
ci many, is more than almost any other a martyr to a species of 
gad-fly, probably peculiar to itself, and therefm^ named by na- 
turalists (Estrus Tarandi. 

That man himself, the ^^ L<»rd of the Creation,**^ diould be 
the subject of similar attacks, is not so generally known. Hum- 
boldt, however, mentions, that he examined several South Ame- 
rican Indians, whose abdomens were covered with small tumors, 
produced by what he inferred (for no very positive informa- 
ti<Hi seems to have been acquired on the subject) to have been 
the larvas of some species of (Estrus. Larvse of analogous forms 
have also been detected in the frontal and maxillary sinuses of 
Europeans ; and the surreal and physiological joumris of our 
own and other countries, have reported extraordinary instances 

• 3d Vol. of Linn. Trant, 
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of flies, beetles, &c. working out their way from different parts 
of the human frame. 

Mr Clark mentions a case in which the gad-fly of the ox ap- 
pears to have left its accustomed prey, and deposited its eggs 
in the jaw of a woman, who eventually died of disease produced 
by the botts which sprung frcnn the e^s. I«eeuwenhoeck ob* 
tained maggots from. a glandular swelling on the 1^ of a wo- 
man. These he fed with flesh till they assumed the pupa state, 
and afterwards produced a perfect insect as large as a fle^-fly. 
Lempriere in his work on the Disea^s of the Army in Jom 
matca, records the case of a lady, who, afler recovering from a 
dangerous fever, died a victim to the maggots of a large blue 
fly, which sometimes buzzes about the sick in the West Indies, 
and which, in the cme alluded to, made their way from the 
nose through the os cribrifbrmef and so to the brain. A re- 
v<dting instance of scholechiasis is narrated in Bellas Weekly Mes-^ 
sengery as quoted by Messrs Kirby and Spence *. A pauper, 
of the name of Page, was in the habit of secreting the remnants 
of his food betwixt his shirt and skin. On one occasion, a piece 
of flesh was so concealed, when the poor man was taken ill and 
laid himself down to repose in a field in the pmsh of Screding^ 
ton. The weather being hot, the 'meat speedily became pu- 
trescent, and was blown by the flies* The maggots, which were 
of course hatched almost immediately, after devouring the meat^ 
{NX)ceeded to prey upon the body of the pauper, whose still liv- 
ing form, when discovered by scHne ne^hbouring inhabitants, 
presented a most ajq^alling spectacle. He was carried to a sur- 
geon, but died a few hours after the first dresang of his 
wounds. 

. These, and other similar cases, ought not to be considered so 
much in the light of ordinary or natural effects, as the result of 
accidents produced by filth and disease. It is otherwise, how- 
ever, with the gad-flies, whose natural habit iqppears to be to 
deposite their eggs beneath the skin, or among tli^ hairs of qua- 
drupeds, in a healthy or unimpaired condition. Although sys- 
tematic authors have described an (Estrus hominisj said to de- 
posite its eggs beneath the skin of man, and to produce ulcers, 

* Jniroductum to Entomology^ vol. i. p. 138. 
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which sometimes prove fatal, jet nothing seems to have been 
added of late to these vague indications, in illustration of its real 
histoiry. 

The following is an authentic incftanc^, which lately occurred 
to our knowledge, and with the particulars of which we were fa- 
voured by Dr A. Hill of Greenock. George Killock, steward 
of the diip Cecilia, while in the harbour of Gkorge Town, De- 
merara, during the month of September 1886, felt an extreme 
itdiing in a spot situated on the lower and back part of the right 
arm, which he frequently rubbed and scratched. The feeling 
was quite different from that caused by the bite of the mu». 
quito or sand-fly, with which he was sufficiently familkr. Ere 
long, something like a boil or indcdent tumour formed, which oc* 
casioned great pain, as if a sharp instrument had been thnist 
into the arm, or as if suppuratkm was going on at the bones. 
This extreme pain came on periodically in paroxysms, and the 
arm was poulticed for a length of time. The sw^Iing was not 
so great as to affect the movements of the joint, and as there 
was no appearance of its comhig to a point, a|^lication6 were 
given up. One day, about five weeks after the commencement 
of die ]9ain, Kellock observed sbroe bloody matt^ on his ^rt- 
sleeve, which he shewed to the captain, when the latter distinct- 
ly perceived something in motion in the centre of a small ori- 
fice, which had become apparent on the tumour. The motion 
increased, till, to his surprise, the head of an insect protruded it- 
self; and this it continued to do daily, though the animal was 
observed to withdraw into its burrow when any one came near, 
or even pmnted at it. The pain at this time was so acute as to 
cause sickness. The chamber of the insect seemed ex»;tly to 
fit its body, and merely admitted of its motions outwards and 
inwards. It occa^onally discharged a quantity of blcKxiUca. 
loured matter. Many attempts were made to seize it, but it al- 
ways instantly retreated, and the captain, not knowing but that 
it partook of tl^ nature of the GKitnea worm, with which he was 
well acquainted, was fearful of a forced- extracticm, lest it siiould 
break asunder, and leave a principal portion in the wound. 
However, it was observed to protrude more and more of its 
body every day, and, upon one occasion, it came out to the 
length of more than an inch. At last it dropt out of its own 
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accord upon the cabin-floor, with a noise resembling tha 
which a pebble would make on falling on the ground. It kept 
moving and turning about for some time, like an earth-worm, 
but, ere long, shrunk into nearly half its previous size. The 
atmosphere was at this time cod, the ship being within a weets 
sail of Greenock. The insect lived for three days, and was 
then put into spirits, after which it shrunk -still more. Calcu- 
lating from the period at which the itching was first felt, it had 
lived in KiUock'^s arm, in the larva state, for about six weeks. 
The woimd healed readily, leaving externally the appearance of 
a small scar. 

In the 12th edition of the Systema Naturae there is no men- 
tion of this insect. Gmelin, however^ says, that it dwells be- 
neath the skin of the abdomen six vumths^ penetrating deeper 
if it be disturbed, and becoming so dangerous as sometimes to 
occasion death. In Dr Turton's General System of Nature^ 
there is the following notice of this insect, or of one of which 
the habits are similar. " (Estrus hominis. Body entirely 
brown. Inhabits South America, Linrie^ ap. PaU, Nord. Beytr, 
p. 157. Deposites its ^gs under the skin, on the bellies of the 
natives; the larva, if it be disturbed, penetrates deeper, and 
produces an ulcer which frequently becomes fatal.^ 

We are informed that Killock, previous to this attack, while 
at work, usually wore his shirt-sleeves rolled up above his eU 
bows ; and that, while in George Town, Demerara, he geneu 
rally slept on deck. It is easy then to suppose, that the CEstrus 
or parent fly had availed itself of a proper opportunity to depo- 
site its ^gg upon his arm, probably by a slight puncture of the 
skin, by means of the ovipositor with which it is. fumii^ed. 
When the larva had attained its fall size, it dropped out, in- 
stinctively searching for a covering of natural earth, in which 
to undergo the intermediate state of pupa, which it is des- 
tined to assume for a time before it becomes a winged insect. 
The instinct of the parent, however admirable under ordinary 
drcumstances, was of course insufficient to provide against the 
accident of Killock^s being a seafaring man, — and the larva 
could not have attmned the perfect state, for want of the pro- 
per nidus in which the pupa is accustomed to repose. Had a 
flower-pot containing earth been on board the vessel, the dif- 
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fierent changes of the insect might have been observed, and our 
knowledge of the species completed. As it is, we are ac- 
quainted with the larva alone. Its description is as follows : — 
Length, in its present shrivelled condition, seven-tenths of an 
inch ; circumference round the centre or thickest part one inch ; 
colour pale dingy apple-green, tinged with brown. The mouth 
appears to have been somewhat tubular, but is furnished on its 
upper part wit^ a pair of sharp minute hooked crotchets, of a 
shining black colour, probably for the purpose of adhering mcMre 
firmly to the spot from which it was desirous to draw its food. 
The eyes are large and prominent ; their colour 'brown. The 
body is composed of nine rings or segments, exclusive of the 
head and anal portion. There are thus, in all, eleven segments, 
besides the mouth, the exact number of which the larvse of the 
European species consist. There are no feet These organs 
are, however, obviously supplied by transverse circles of small 
black spines or hooks, with which the principal segments of the 
body are furnished ; and, besides these, there are several rounded 
unequal protuberances on the back and sides. The latter are 
possibly produced or rendered more apparent, by the decrease 
of size which has taken place. Supposing these minute spinous 
hooks to be, along with the skin, under the control of muscu- 
lar action, (and Lyonnet has beautifully exhibited the comph- 
cated muscular structure of another larva), then, according to 
the direction in which the hooks are pointed, a wriggling mo- 
tion would produce rither outward or inward progression, and 
serve all the 'purposes of locomotive organs, just as (to use a 
familiar illustration) an ear of barley placed within the sleeve of 
a pedestrian, works its way in a direction opposite to that to- 
wards which its heard b directed. 

Larva of (Estrus Hominis. 
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Description of the Apparatus or SignaiLPost Jbr regulating 
Chronometers. By R. Wauohope, Esq. Captain R. N. 
With a Plate. Communicated by the Author. 

My Bear Sir, ' , 

Thb enclosed drawing will more fully explain the nature of 
the plan given in the last Number of your valuable Journal, for 
ascertaining the rates of chronometers by an inst^titisinebus sig- 
nal. 

In addition to what was there stated, I have only to suggest, 
that in a situation such as the Calton Hill, for instance, near 
Edinburgh, where there is an Observatory iwitbout' 4 rfgplar 
observer attached to it, it isiK>t imperative; that thejt^ue.time 
should be shewn every day; but when a m^r)dian[obde^ati0n 
of the sun is taken, the flag may be hoisted at noon, which will 
intimate that the ball will drop at one o'clock, or any ptb^r time 
which may be fixed upon. The flag should, as mentioned .in 
the accompanying description, be hauled down precisely a/t^ 
minwi^ before the ^r«^ time is shewn by the ball. n 

By this most simple contrivance, any gentleman belon^g to 
the Astronomical Institution, who knew the error of the Obser- 
vatory clock, might, any day that was convenient, announce. the 
true time, to the towns of Edinburgh and Leith,.and: toitbe 
shipping in Leith Roads. : »'if 

At a foreign port, where a resident observer cannot, be ob- 
tained, a ti^ansit instrument may, nevertheless, /be fixed iui the 
meridian of the, place, and a flag-staff, for the instantaneous sig- 
nal be erected, and plac^ under the charge of some careful 
person, to be used by any man-of«war or merchant ship, havmg 
time-keepers on .beard, touching there; as the observation by 
the transit of the sun oyer tl>e meridian, is both more accurate 
and more easily obtained than by the present method in gener^ 
use, viz. by a sextant and artificial horizon. , 

Should this plan for shewing true time be universally adopt- 
ed, which, from its simplicity, it bids fair to be, both by this 
country and by France and America, there will then be no port 
of any consequence into which a ship can. enter, wl^erp an accu- 

JANUARY — MARCH 1830. T 
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rate rate for the time-pieces on board may not be found. Chro- 
nomefer^ wiK'^be more genbra^ty adopted, and the^riik attached 
to both ff^^'Ohd jmip^Hjr'Ciabark^ be loueh dimi- 

nished. . . « 

I shall feel much oUiged by your giving this a place in -the 
next Number of the Edinburgh Philosophical Journal. — I re- 
nuun^'bo. 

Ui Fdbruarp 1830. 

D^Mpiioflr' of Vie SigndUPosl Jor regulating Chronometers, 

]XB» FUtb v., is intended to represent thcf' interiolr of an ob- 
aei^atoiry, tbrdugh the^roof of which, tfie halliards d (dr hoisting 
line '<rf^ boll €) pads, and ar^ thien^curedat a?, f)y the diseni 
gagittg lever ^ x is intended to represent ft time-piece, or the 
otMefnitbry^iAGiek, <by whidi ' the mgnal is- regulf^ed; The 
dbrawing f^epresent^ a time-piece x^ placed upon the same table 
with this diseng^ng lever y, so as to allow the obsenrer to have 
hb eye upon the time-piecoy and his hand upon the dis^gaging- 
lever, that the s^nal may be instantaneous. 

AC refpresent two balls; of four or five f>et diameter, - made 
in the usuai^ way of black canvas aod iron wire. A B represents 
an iron'rod,'Wfaich bcures the upper ball A, to the upper out- 
rigger, and passes through the diameter ei the ball C, and is 
secuved^apoH' the lower outriggef^ at B. Upon thi^ rod the ball 
C tnuretse&r Ase^^t of the ball A is cut off at the point of 
contaict of 'di6 two bails, as^n the drawii^; that no daylight 
maybe sten between them, when in the position ^hene- reprea. 
salted. 

d represents the halliards (or hoisting-line) of the ball C, 
which is roVe through a small block on die upper outrigger, 
and pass^'thtbUgh the centre of the ball C, and through the 
roof of the observatory, and is there secured by the disen- 
gaging' levef y at' ^, upon the table, where the regulating 
time-keeper Zj is placed. 

e Represents die downhaul of the ball C, at the end of which 
and about foinr fbet from t)ie ground, a weight is attached. 
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tf X represents the disengaging lever secured on the table, 
which is explained iw the figure beloi^, and sa constructed, that 
a slight movement of the. hand, at j^ disengages the halliards^ 
which are secured at «r, so as to allow of an instantaneous se^ 
paratibn of the balls, the halfC (as albdVe ni'eirtiotirf, haWb^ 
a weight att^hed to it; at the end of tfre d6whhanl)' iii^ntiy- 
falls to % kioiig th6 iroti* rod A' B, which' is' fcieptiitia distknicfeJ 
from the flag-staff fcy the tWo outriggers, ari^ which preverit^ 
the ball C frotii b^irig aftfected by the wina' ; ^^ ■■^'- >^ 

The ball wUrtfSe ^boatl' four-tenths of a second to foil His 
own diameter, five feet, which separation of th^ iw6 ballb cbti- 
stitutes the signal. The halliards should^ therefore, be disen- 
gaged four-tenths of a second before the true time. 

Five minutes before the signal is made,^ a red flag, with a 
white ball, should be hoisted as a preparatory rignal ; and, pre- 
cisely one minute before the ball C drops, the flag should be 
hauled down. The ball should drop thrice, at the interval of a 
minute between each time, for tiie convenience of observers. 

' ■ -• t ' 1 ■ . r . . »■ ■ I . • J,.: . t . . ■ ■ ■ ; ■ ; . 

Description of the disengaging. LeveP-y us shewn in the Ijywer 

aOf aa represent two thin upright iron plates, one-eighth 
of an inch ;^part,.riv^tted upon the plate m n. 6 is a thin 
iron plate, with 9 hole^ in the lQw:er end, as seen in the separate 
drawing of it 6 i^ this is inserted bet^ween tne two plates 
oa, aa^ and has a hook at the tpp» for a chain at the end of 
the halliards to hook to ; the hole x, corresponds with a simi- 
lar h(Ae in each of the plates (oa, aa)^ and is secured in the po- 
rtion, as in the drawing, by the joint R, of the lever y, which 
is bais drawn out to shew.it The lever ff traverses upon 
the pivot P, having a joint at S, to allow it to {day freely. : A 
dight motion of the hand at y, disei^ages thejoint R. from 
the plates tm^ aa^ and sets ^^ to whieh^the halliards are at- 
tached, at liberty, and allows the ball C instantly to drc^. 

The reason why a chain should be attached to the lower end 
of the halliards, is to allow for their contraction and expansion 
in dry or wet weather, . > 

T 2 
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( 99« ) 
On MiargjfriU and Janie^omU. 

I. MIARGYRITE. 

jThis mineral, fonnerly confounded with the Red Silver-ore^ 
was first separated from it by Mobs, under the name Hemi- 
prismatic Ruby Blende. H. Rose of Berlin adopts the view of 
Mohs, but gives to the substance the name of MyargyriUy from 
«(yv(«f> silver J and laim, less, because It contains less silver than 
red silver-ore* It is found at Braunsdorf in Saxony. On ana* 
lysis, it aflForded 

Sulphur, 21.95 

Antimony, 39.11 

Silver, 36.40 

Copper, 1.06 

; • Iron, ....... 0.62 • 

99.17 

As 36.40 of silver take up 5.41 of sulphur, in order to form 
sulphuret of silver, and 39.14 of antimony and 14.65 sulphur, 
the quantity of sulphur in sulphuret of antimony is to that In 
sulphuret of silver as 3 to 1. This mineral contains, besides, 
small quantities of sulphuret of silver, sulphuret of copper, and 
sulphuret of iron. 1.06 parts of copper take up 0.54 of sul- 
phur, in order to form the highest sulphur state; and 0.6S parts 
iron require 0.74 parts sulphur and 0162 paks iron, to form 
sulphuret of iron. The composition of this mineral, which is 
analogous to that of the zinkenite, is expressed by the follow- 
ing formula, 

Sb + Ag. 
It results from this composition, that this mineral has: the 
same constituent parts as dark red silver-ore, but in very, diffe- 
rent relations, so that it cannot be viewed as a mere, variety of 
red silver-ore, but as a distinct species. 

II. JAMBSONITJB. 

This mineral occurs in Cornwall and in Hungary; but in 
neither is it abundant. 

It was first described by Mohs, under the name Axotomous 
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II. 


III. 


2JU3 


•*• 


34.90 


3S.47 


3a71 


40.35 


0.74 


... 


ai9 


Ml 


2.G6 


, 2.96 



On Jamesomie. 39S 

Antiinoiqr-glaiioe, afterwaicls by Haidbger under its present 
namey which b that adopted by mineralogists. The following 
three analyses of it were made by Hrary Bose : 

I. 
Sulphur, . . . 28.15 

Antimony, • • 34.40 

Lead, • . . . . 40.75 
Lead, with slight trace ) 
oflron and Zinc, j ••' 

Coffer, 0.13 

Iron, ...... 2.30 

99.73 99.72 

The proportion of sulphur taken up by the antimony and lead 
is as 12.87 to 6.33, also as 2 to 1. The overplus of sulphur is 
su£Bcient to form with the iron iron-pjrrites. Although the mi- 
neral appears to be pure, yet we cannot admit that the quantity 
of iron-pyrites is an essential ingredient of its composition. The 
essential composition of Jamesonite may be expressed by the 
following formula, 2Sb -J- 3Ph. 



On the relaUt^ Jge^ihe cRffhrent European Chains efMinm^ 

tains. 

dcEBO remarks, that he did not conceive how two augurs 
could look upon each other without laughing. Not many years 
ago, the saying might have been appUed to geologists, without 
their having much reason to complain ; for the science which 
they professed was then a mere collection of absurd hypothe- 
ses, not rendered necessary by any accurate observation. Now, 
however, the case is different, and geology occupies a place 
among the sciences. The number of particidar investigations of 
which it is composed is immense, the facts collected are as nu- 
merous as accurately observed, and some of the general results 
that have been deduced from them deserve the greatest at- 
tention ; for they throw light upon the original state of the 
globe, and upon the frightful physical revolutions which it has 
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undttgoile, ai distant fieriods vqpahilfil by intervals of Uraiiquil- 
.lity. ^ •' -'^'y ■ "'■'>''"' '' .** ■ • • ••"> '^'-. I •' ?•' I'M ■. . - 

Perhaps on a^ttireomiiott, I shalt f W SC Dls> bririf ak^A of 
these great phenomepjEt; but in the present artide, I shall con- 
fine myself to a angl6 subject; the illative ageicf ihe different 
mountmn'^cliains iii Europe. ^In selecting thift'sol^t, I have 
been less determined by its novdty, thdn by the clearness and 
methodlcid accuracy iHth which M. £li|Q de;Beaumont has treat- 
ed it I^hare also £6 isay, that i have had the advantage of de- 
riving fioin his fi^endly oommimications information without 
which it would have^been impoflible for me to draw up the jHre- 
4sept ^d«9.ftbe,,odiguu^ meipoir not bfiying yet ipadeits ap- 
. pearai^ > It. does not bdong to me tp foresee the esUmajtion in 
which geqlfji^sls will bold M^ £lie de Beaumonf s investiga. 
)tipvi;.,but I j^grently delved if they will not unanimously 
,jconside|! it .aa one of the mp^t curipv^s apd best oojiducted. The 
very favourable report which M&L Brongniart, Brochant, and 
Beudant have given of it in the Academy of Sciences, ¥rill, 
I suppose, ensure for it the approbation of all the scientific 
world. 

It is ma opinion now nearly universally admkted, that the 
momitfl&nshaye beenlteraiM by'uptaiaiiig; thitt: Aey have issued 
from the bowels of the earth by violently perforating its crust, 
so that there has perhaps been a period when the surface of the 
globe presented no remarkable inequditaes^ 
r .Since, this view has been adopted, diffifmlttestliat baye bidierto 
proved insuperaUe haVe' disappeared frbm science; It will be 
lieen for example how we can* 110 wexf^fifth^.pri^semiie^ shells 
on !th^ snmnuts of the loftiest momHains^ without suppmug that 
the liea had covered them^ ift their jireaent state^ Ijt ,is sufficient 
to^saQT^ in fact, that diese niount^ns^ in issuing fi-omf ^h,e bo9om 
of the waters, riused with them, and carried |p a beigbt <tf three 
or four thousand yards, the formations d^pofiiited'by th0 sea. 
. The moment the geologist admits the foradtation of mountains 
by means of upraising, numerous interesting $Mla9ects of inquiry 
present -thcfmsekcs to him. He has to ask, for ^example, if all 
the great chains have risen at the same period ; and in the case 
of. a negative reply, what is the order of their relative antiquity. 
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tention of M. Elie de Beaumont ;aiKltb€9r9,j^fr^«fM^,tP.I^ 
tbit hi hmm m»sa^^3^^gr^f9D]Mf^^n^t Tim Mo|ri% d^e his 
rsKttUa^rfliihallritfleK^fiFd^ I^ 
fc^aSht jftjtt^igjo6ttb#cBw«*icgticm^^ ID 

maib^)<idtlmigki0»Gei exliiisim toA .<)f > gpe^Her deFfititHi, is ^ a 
ameb kisB :aiuttc»tidate«LicX^ jiyat^mnAf^^^t^^ 4^f^ <^ 

wlaciriiih&MedittMta} niiMvpf fiCoi^ BtoM?;&«i9.s#ifii^ ym^ mlaed 
long lAeMiMiJ^fieMes. u X^]fK«i<^ lajlipg^ppi^rioi: to 
dMd» juflk.«mtamed^ Jms^givtn rrb^ ^^ d^ eenf^r^i^ iA^f^ (S^t <3ro- 
tfaard)^ ttoll^iltewxiaiMl IMbbr^ JW^ttritlii«s»/Q«f^ Al^tl9W»i|uid 
»attfttDbaipEi)|it}i^ Ihe HiiMilqrim MqwM^9 in Aw^aod the 
lA^ksfltnagein^Afticsa. 

} iiittw%ve»nttod thete rduibft 
Ipiktttly^iniBjifiBgagBi tha^^ reader ^to: fdilkiwfmlbii nipret;atteii4an 
the somewhat minute details whi^ will enable us to < determine 
thdur accuracy. 

Among the numerous and diversified d^)0sit€8 of which the 
pini8fe^of.tJ^glQ|ie is^oipposed, there fiff^spme wfiipb have been 

The sedknentary fopHialions pniperiy 80«aUeA,iui^^ximpo8ed) 
in whole or in part, of detritus carried along by the watel^, shnilat 
to the mud of our rivers, or the sands of the sea-shore. These 
saiidA) ittQ«e^^.<ks«,@iMiQinuted> agglutinate by calcareous or 
i^iceouff fluids, form the aranaceous rooks eaUed samdskmei. . 

Certain limestone formations are also ranked among those 
which are called sedimentary, even although, which is rarely the 
case, they leave no sedimentary residuum after b^g dissolved 
in nitrie^add, the remains of shells which they €<xitain shewing 
in another and pef*haps still better manner, that their fovmatifm 
has also taken place in the bpspm of the waters. 

The sedimentary formations are, always composed of very dis- 
tinct suooessive beds. The .more recent may he divided into 
four great sections^ whidb, in the order of their imtiquity, are 
the following : — OoUte or Jura limestone— The green-sand and 
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chalk system— The tertiary formadonS'^-Lastly, the first at dd 
trftii8pc»*ted or alhivial depositees *. 

Ahhough ail these formatioiis have been deponled by the 
waters, although they are met with in the same localities, and 
upon eadi other, the transition iraoL the one to the next spades 
^)es not take place by insensible gradations. A sudden and 
abrupt violation is always observed in the j^yucal nature of the 
depoute, and in that of the organized^ bdngs, whose remakis 
Oocor in them. Thus, it is evident, that between the epoch at 
wiiieh th^ Jura limestone was deposited, and that of the pvecd* 
pitation of the green sand and dialk system which covers it, a 
io6mplete renovation m the slate of tilings toc^ place at (lie sur- 
ihce of; the gl6be. The same n^ be said of the epoch which 
(separated ^^ precipitation of the chalk from: that of the tertiary 
formations, as it is equally maiiifest that in each [dace the ^ate 
in which the nature of the fluid from whidi theformations were 
precipitatM mu€|t'have compfetdy:dianged^ between the time of 
the tertiary formation and that of the old transported oridluvial 
formations. 

* With the object whidi I have in view, an accurate definition of these 
formations is unnecessary, I might even have contented mjself with nam- 
ing and designathig them as Nos. 1, 2, 3, 4. No. I would have been, for ex- 
ample, the oldest sedimentary formation of the four^ that which the othen 
obver, in a word, &e Jura limestonew No. 4 would then be found connected 
with the superior formation, or that of the transported deposites. I shall, 
however, give a very brief account of these deposites, in as & as regards their 
nature and aspect. 

*^ 'Mi die Humboldt has given the name of Jura kmesUme to the vast secKtB^i. 
tary dfipodte of which the Jura Mountains are in a ^n^^t measuiie composed, 
^di which is formed by a whitish limestone, sometimes compact and uniform, 
like t^e lil^hographic limestone which is extracted from it, sometimes com- 
posed oif smaU round grains named Oolites, whence the designation of ooRHc 

;. The sedimentary fbrmatien comprising the. gveetMond^nd the chaik, eon* 
qia^ of « sucpess^pn of /sandstone beds, often mixed with a large quantity of 
small green grains of silicate of protoxide of iron, and surmounted by a very 
thi/ck series, of. beds of chalk. The beds of both species which form the cliffs 
of th^ English Channel are'th^ type of this kind of formation. 
^ ' The ter^r^'seekmentaryfcrnuUUm is that of the neighbourhood of Paris. . It 
is a very varied succession of. beds /of. clay, lixaestone, marl, gypsum, sand- 
stone, and buhrstone. . 

Lastly, The MaUuvialforrruUumsjd.en\e their name from their resemblance 
to the alluvia produced by the rivers of the present period. 



Digitized by 



Google 



different European Chains of MouiUaina, S87 

These disthict and abrupt variaticms in the nature of the fiuc- 
oeadve deposites formed by the waters,, are oonndered by gedo- 
giats as &e effects of what they ha^e called the revd^Mtions qf' 
ihe giobe. Aldiough it may seem difficult to say very precis^ 
of what theie revolutions consisted, their exist^u^e is not the less 
certain. 

>I b«ve spoken ot the chronplc^ical^drder in which the dif- 
ferent, sedimentary fommtions had' been deponted. I ought, 
therrfore, to say, that this ovder has been detarmined by fd- 
lowing, without interruption, each kind of formation into regions 
where it could be positively determined, and over a great hori- 
zontal extent, that a particular bed lay above another of a cer- 
tain kind. Natural breaks in the strata, eli£& on the sea-shore, 
common wells, artesian wells, and the cuts of canals, have 
irfbrded great assistance in this determination. 

I have already remarked, that the sedimentary f(M*m'ations 
are stratified. In plain countries, as might be expected, the 
di^KxMCHi of the beds is nearly horizontal. As we approach 
mountainous countries, this horizontaUty generally alt^s ; and 
'Upon^ the ' sides of the mountains, certain of these beds are 
highly indined, and even scnaietimes. become entirely vertical. 
Gould 4he inc&aed sedimentary beds which. are seen upon the 
slopes of mountoeins, have been depoated in oblique or vertical 
positions ? Is it not more natural to suppose, that they originally 
formed horizontal beds, like the contemporaneous beds of the 
same nature with which the plains are covered, and that they 
were 'raised and turned up at the momait when the mount»ns 
on whose ades they rest emerged ? 

As a general proportion, it does not seem impossible that the 
slopes of the mountdns have be^ti encrusted on the spot, and in 
thdr present position, by sedimentary depodtes, since we daily 
see the vertical sides of vessds in which selenitic waters are eva^ 
porated becoming covered with a'saUne layer, the thickness ot 
which goes on continually increasing ; but the question which 
we have proposed to ourselves is not of so general a nature, for 
all that we have to determine is. Whether the known sedimentary 
beds haver been thus deposited ? Now, this question may be an- 
swered negatively, as I shall prove by two kinds of considera- 
tions, totally different from each other. 
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IiMXHitestible gedogfesl dbmrvatioM Unrv dkrwd, Aat the. 
-liinestoiie beds whidi focm the smmnfts of Bud ia Suvoj, and 
Mont F^u in the Fjmieest htermg an d e wlKiii c^&oai three 
to &ur dtousand yafdi^ have beea fermed at the' same time an 
tUedialiuofthe^diisMthQiboieaoftlME^lliak^C^ If 

the mass of water from which diese formations have been.pndpi- 
tierted had .bean iriused to a hdgl^ of fiott titeee to ^^ 
.3rard8, France would; have been enlkelj' eorered by-ityand 
oaniler 'defisntes woold haTtsciaated lipcBtdlibe bei§hu infe. 
rior to Uuree thousand ]Fard& Nowv we observe, on. thecon. 
trary, m the north of France, where these dejMMse appear to 
have been very little disturbed, tbat'the dbalks never attain a 
hngbt of more than two Imndred yards above the present sea. 
They present precisely the dispodtion of a (kpoeite, wUeb had 
been formed in a. basin filled with a 4uid, whose level-had not 
attained any of the pomts at present bajnng* an elevatioQ of 
more than two hundred yards. 

I pass to the second proof, borrowed Jhmi Sattaswrt^ and 
whidi seems to me stHl toate oonvindi^. 

The sedimentary formations often oontuid rolled pebbles of a 
nearly elliptical tana. In the places where the' stratification cf 
the dqponte is horizontal, tlrt longest axes of these p^blea are 
all horizontad, for die' same reason for whidi ani^g does^noC re- 
main om end ; but where the sedimentary beds are iHeHned at 
an angle of 45°, the larger axes of a grekt number ci these 
pebbtes also form angles of 46"^ with the hbrizoUVand when the 
beds become vertical^ the kmg^ axes of many of the pebbles are 
vertical. 

The sedimentary formations, therefore, as is dtoKinstrated by 
the observatioti of the pebUes, have not been depoeited on the 
^pot and tn* the pos^n which they now occupy: they have 
been more or less raised at the moment when the mmiitt^yty 
whose odes they covi^ issued from the bowels of the earth *. 

* To be convinced, that in the act of the rising of a horizontal bed, aU the 
long axes of the pebbles which it contains could not have become vertical, 
one has only to tiiiee lines hi different directioos on a horisoatal plaae, and 
to make it afterwards turn round a certain hinge. In; this motion^ all the 
lines parallel to the hinge will remain constantly horizontaL The perpendi- 
cular lines to the hinge will, on the contrary, be inclined to the horizon, tlie 
whole quantity by which the plane moves ; so that, at the moment when it at- 



Digitized by 



Google 



different Ewrapean Chains 6f Mbuntains. '9S& 

It is IKW^ evident tlMc| tbe'sedtnisiiitary foraiiatioiis whoae beds 
present diemsdves'oQ ttie 8lop^x>f moKu^sisi&^m imMnsd or 
vetticdl directions; ^ekiplcd before these Biountaim were ieiored. 
The equally sedimentary fonaatxHMS ^^hAfAx. prolong themselves 
Aarjimfti0|fi imtil they meeftiithesq slope^.iu^wQn the-contrary, 
tdf a date posterior to that* of tfae« fortnatkm ,ef the ipountain : for 
it cannot lie ooBoeffod tbat^ isissmng frooi the: ground, it dx>uld 
not haive raiMd at oboe aU ^the beds that^ existed. in. the district 

iiCt us place pvbper names in the genend and very simple 
theory irfiioh we 'have just unfiirfded, and M. de Beaumont's 
discovery will be proved. 

Of the four species of sedimentary formatiods. which we have 
above distingmshed, tbrae» and they are the highest, the near- 
est to the surface of the globe or the newest^ are prolonged in 
-horinNital beds'from the mcNs&tains of Saxony, the Cote d^Or, 
and Forez,; one^ the Juniior oc^ite findestone, alone is seen raised. 
Therefore the Erzgebirge, the Cote d^Or, and Mount IHlas in 
Foreas haive issued from tfe globe after the formation of the 
ocdite limestone, and before the formation of the other three se- 
dinn^Bfy 'depottles. On the slopes of the Pyrenees and A^ 
fpn«n«fj there are two raised ^Drmations, viz. the oc^te lime- 
stone Imd dies greeO'Sand and chalk formation. The tertiary 
forawtion and ttbe alluviai fomiatioa which cover it have pre- 
served theia* orijg;inal horiaolitality. The mpuntains of the Py- 
rendes and Appenines are therefore more modem than the Jura 
fiioaeitone and the green-aaad which they have raised up, and 
blder tfasn the tertiary formi^on and the alluvial formation. 

The weEBtem Alpa (among others Mont Blanc), have raised, 
like the Pyrenees, the olc^te limestonie and the green-sand ; but 
they have, moreover, raised the. tertiary rocks; tb^ alluvial 
dcpofiite alontit remaiBing hori^sontal in the neighbourhood of 
dieae mountaii^i The riang of Mont Blanc must, therefcnre, 
h«w b^en between the period of the formation of the tertiary 
rocks and that of the alluvial deposite. Lastly, on the sides of 

tain? the vertical position, these lines will be themselves vertical. The lines 
|]fbced originally in directions intermediate between those of these two sys- 
terns, will form with the horizon angles comprised between 0* and 90\ Now, 
this is the precise image of the disposition which the large axes of the peb- 
bles affect in the raised strata. 
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the system ot wbicb Ventoux forms a part, none of the qpecies 
of sedimentary formation are horizontal, the whde four bang 
raised. When Ventoux rose, therefinre, the alluvial formation 
itself had already been depouted. 

In oommendng this article, I announced, however singular it 
must have appeared, that the rdative antiquity of the different 
chains of the European mountains had been discovered. We 
now seie that M. de BeatimonCs observations have: even done 
more, since we have been able to compare the age of the forma- 
ikm of the mountains with that of the various sedimentary de- 
posites. 

I have already called the attenticm of the reader to the un- 
known but necessary causes, which have induced variations so 
abrupt in the nature of thedeposites farmed by the waters at 
the surface of the globe. M. de Beaumonfs investigation per- 
mits us to add to what had been conjectured respecting the nature 
<if these revolutions, some positive notions which are as follows : 

The sedimentary formations seem, by their nature and the 
regular disposition of their beds, to have been deposited in times 
of tranquillity. Each of these formations being ch^uractmzed 
by a peculiar system of organized beings, vegetable and animal, 
it was indispensable to suppose that between the periods of tran- 
quillity corresponding to the precipitation of two of these super- 
imposed formations, a great physical revolution had taken place 
upon the globe. We now know Uiat these revolutions have 
con^ted of, or at least have been characterized by, the uprais- 
ing of a system of mountains. The two first raisings pointed 
out by M. de Beaumont not being by any means the greatest 
among the four which he has succeeded in classifying, it will be 
seen that it cannot be said that^ in growing old, the globe be- 
comes less liable to undergo these catastrc^>hes, and that the 
present period of tranquillity may not terminate, like the prec^ 
ding, by the sudden irruption of some immense chain of moun- 
tmns. 

Since it remains established that the mountains have not 
emerged from the globe at the same epochs, it were natural to 
examine if the contemporaneous mountmns do not present some 
relations of position between each other. This inquiry could 
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not escape the penetration of M, de Beaumont , and the follow- 
ing is the result : — 

The directions of the Erzgebirge, the Cdte d'Or, and Mount 
Pilas are parallel to a great circle of our globe, which would 
pass through Dijon, and would form with the meridian of that 
city an angle of about 46*. 

The contemporaneous mountains of the second rising, viz^. 
the Pyrenees and Appenines, the mountains of Dalmatia and 
Croatia, and the Carpathian mountains, which belong to the 
same system, as may be deduced from the descriptions given of. 
them by various geologists, are all disposed parallel to an arc of 
a large circle, whose orientation will be well determined if I sxy 
that it passes through Natchez and the mouth of the Persian. 
Gulf. Thus, whatever may have been the cause, the mountains 
which, in Europe, have issued from the earth at the same pe-: 
riod,.form chains at the surface of the globe, that is to say, lon- 
gitudinal projections, all parallel to a certain circle of the sphere. 
If we suppose, as is natural, that this rule may be applicable 
beyond the limits within which it has been determined, the AUe- 
ganies of North America, since their direction is also parallel 
to the great circle which joins Natchez and the Persian Gulf, 
would seem to belong, in respect to date, to the Pyrenean. sys- 
tem. Now, M. de Beaumont has been enabled, in this case, to 
verify the accuracy of the inference, by a careful examination 
of the excellent descriptions which the American geologists have 
given of these mountains. It would appear from this that wc 
might, without much risk; venture to conclude that the mountains 
of Greece^ the mountains situated to the north of the Euphra« 
tes, and the chain of Ghauts in the Indian peninsula, which also 
come very accurately under the condition of parallelism already 
indicated, must have risen, like the AU^anies, along with the 
Pyrenees and Appenines. 

The third system rf mountains in the order of antiquity^ 
that of which Mont Blanc and the Western Alps form a jiart, 
is composed of ridges parallel to a great circle, which would join 
Marseilles and Zurich. In the whc4e space comprehended be- 
tween these two cities, the rule is verified witL a very remark- 
able accuracy. The chain which separates Norway frqm SWe- 
den and the Cordillera of Brazil, being also both parallel to the 
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same circle;, have, probably perforated the crodt of th^ gkdbie at 
the same time as Mont Blanc. 

For the fourth and. last system pf which. M. de^B^ayAKint 
has apoken^/theglr^ai (»rcjie^ compaHisoii ; passes thro|i^:;iim 
Empire of M<wwQ:ai>B' ihe^asitem extremity <rf ttief-HhsaWy^ 
mountains. The parallelism has been Verified cm theiVe^touk 
and LebeJrou' mountaitts tear ATignen ; the Saint^Baume |md 
many other chains in. Provence ; ^apd^ iasdy^^tbe central ^QJn ^ 
the Alps, frosnl the Valais loStyriav. If paialteKsin be h^iis plea 
an indicatkm tX the date;, as ih^re is etery rjonmi to believe, we 
might r^er to thtacomparalively modern system of moutitaio^ 
the Balkan, the great porphjrnticcentcal chain df t)ie Caueaausi^ 
the Himalayaki mountains aad the Atla^ mge^' \ : ^ .< . 

There is an immense chain of mountains^ ^emost* ^xtensiviQ 
in the world, which, from its direction^ caitoot be refeiTqd ,tfii 
my of ^ systems above described. Thts^cjum is the glied^ 
American COTdiUera. In Uie deficiency lof sati^ie|(Mj geob^- 
cal observations, M. de Beaumcmt has indulged, inconjeotui^ 
from which it woukl: seem, with sOme degree of pfiobal>i)ityj» tP 
result, that this great chain is newer thaUfibe.ibMrth of these 
systems. These conjectures, however irigeniouf they may ^be^ 
are too mudi out of the limit within which I would (Confinp my* 
self^ to be given here. Besides^ I shoidd appr^en^ that inat^ 
tentive perscms might ooofound them with the ^M^iet inductlcms 
of whicli I have presoated an account^ and thus fall into error^ 
I therefore hasten to condude this artade^ whid», howevf r^ I 
cannot do widiout rentorking how mudi the puisely geiographio 
>cal study of the chains of mouatabs will be simjrfified^ when 
the paralldism supposed by M. de Beaumont a^ a ^^tinc^v^ 
diaracter of contemporaneous mountains^ having been directly 
verified in the most distant points in the HimalayBa range» ^pr 
example, compared with Mont Ventoux, will take its plac^ 
among the prindples of science. Simple clasfufioatioM, cap|A>le 
of being reitained by the most treadierous meilaoHe9,,and ii?ee 
of every thing arlntrary, as the order of antiquity idU be that 
fdlowed, will then guide us through the ineztriisaUe labyrinth 
of intersecting chains, of which no geographer has as yet be^a 
able to present a perfectly satisfactory picture. 

Since the results obtained by M. de Beaumont haye been 
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made known, I have seen that peo][de>were>surprided at the cir- 
cumstance that the cbsuns of the .same 4ate were simply parallel 
to a great circle of the sphere, and did'notooctir as prolcm^ations 
of each oiher^ iBut all that can be inferred from tins kind of 
direetioo,it m^iely that thc^oause, ci whatemernatureit ouiy be, 
which haselev^Ued the diflbreni tnountaaa diaios, whUeit pro- 
pagated its action in the plaqei of a greiU circle^ embraced a zone 
of a oertaiii breadth, and that the pcnnts of less' resistance upon 
the solidified criist do not occur in the direction of a matbemati* 
cal lin^^ which, indeed^ would have been veiy strange if they: 
had. 

A lady of my acquaintance, to whom I had given a brief 
verbal acoeunt &£ M. de Betiumont^ memoir, wished to £ssuade 
me fiom puUishing an account of it, from a dread, that the 
public might be induced by so apparently strange a theory, to 
infa*, that our present geologists bear a strong resemblance to 
diar predeeessoifs. All my effbfts to sheW her that the raising 
up of the raountidns is no longer a gratuitous idea, that it re- 
sults as a consequence fWmi fects^ mid that it a£fords the only 
expladatioii Intherto made of the inclination of the sti^rtli of the 
sedimentary formations and of many other phenomena, were aby 
sdutdy fruitless. I then thou^t of adducing the small raisings 
which have taken place in our avm days. The ^ect produced 
by tins kind a( argument^ has suggested^ to me the idea of em* 
fiojingithere. 

Noone cim deny, that volcanic ejections ultimately form hilb, 
or even mountains of oonaderable height, upon the surface of 
the gkbe. It has been sbewn, for example, that the lavas which 
have issued from Etna, would form a much greats volume 
than that of the mounti^, and the Monte Nuovo, near Naples, 
was fHToduced by th^ scoriae gected in the space of forty-eight 
hours only ; but this is not the land of phenomenon of which I 
intend to qpeak-; the question to be examined is this : Have 
there been, since the commencement of historical records, por- 
tions already consoUdated of the crust of the eartb, which have 
been raised up in masses by internal causes f Are these de- 
podtes, which a revolutikm of the globe posterior to thar fimna- 
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tion has elevated in our times, above thdr original level P The 
reply to these questions must be afBrmative, of which we have 
the following proof furnished by M. de Humboldt 

In the night of the<S8th and 29th September 1759^ a piece 
of ground three or four miles square, situated in theintendancy 
of Vailadolid, in Mexico, rose in the form of a bladd^. . The 
limits at which the raising was stopped, are still reoc^ized by 
the fractured strata. At these limits, the elevation of the ground 
above its original level, or rather above that of the surrounding 
plain, is only 37 feet; but towards the centre pf the upraised 
space, the total r^u^ng has not been less than 500 feet 

This phenomenon was preceded by earthquakes, which lasted 
nearly two months \ Ibut when the catastrophe happened, every 
thing seemed quiet, and it was only announced by a horrible 
subterranean lioise whieh. took place at the Ddoment w:hen the 
ground rose. Thousands of small cones from two to three yards 
high, and which the natives. call Aomito^, issued in all part^. 
At lei^th, in the dirjection of n long cr^ck running from north- 
north-east to south-sduth^west, there suddenly arose six large 
masses, all of thc^ eltE^vated from four to five hundred yards 
above the plain. The largest of these six hills is a true volcano 
(the volcano of Jorullo), vomiting basaltic lavas^ ;, 

We thus see that the most evident and the jmost distinctly cluu 
racterized volcanic phenomeqa apcompanied the catastrophe of 
JorviHo, and that they have probably been the cause of it ; but 
all this says nothing against the fact that an extensive, ancient, 
and p^rfjsctly cons<di.dated plain, in which sugar^oane and indigo 
were cpljtivated, baa been in our tin^e suddenly transported to a 
great hdght aboy^ jits original levd.,, The eruption of burning: 
matter, and the fpn^ation ,of the j^u^tos,. and of the volcano of 
Jorullo, so far froipr ha<ving con^utf^ ^produce this effect, 
must on the contrary Mve lessened, it ; . for all tbe^ ^i^rtures 
actings safjsty-vaiyes,; wpuM have allowed t;he .elevating caqse[ 
to disperse, whether, it wfis^a^.pr; y^p9,ur. I^f the .groiund^^had 
opposed mor^ resij^t^ce, if it 1;^^ not yiel(Jed ijn jsp many points, 
the plaiti of Jorullo^ in place of becomipgv a mere hill 500 
i^\ high, might have acquire^ thp , elev^fiQp pfj ^py;, neigh- 
bom^i;^ summitof the Cordilleras* ,,, n.^i.iM.w/i i r! ..:.• \ ■ 

The circumstances which accompanied the formation of a new 
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island, ne^r Saotorino, in the Greek Archipelago, in 1707, seem 
to be also calculated to prove that the subterranean fires not 
only contribute to raise the mountidns by means of ejections 
furnished by the craters of volcanoes, but that they also some^ 
times raise the already consolidated crust of the globe. The 
extract which I here present of accounts published at the time 
by Bpurguignon and Father Groree, both witnesses of the event, 
seems to me liable to no objection. On the 18th and 22d of 
May 1707, slight shocks of an earthquake were felt at Santorino. 
On the 23d at sunrise, there was observed, between the large 
and the small Kameni (two islets), an object which was taken 
for the hull of a wreck. Some sailors went to the place, and on 
returning reported, to the great surprise of the whole popula- 
tion, that a rock had risen from the waves. In this region, the 
sea had previously been from 80 to 100 fathoms deep. On the 
24th, many persons visited the new island, landed upon it, and 
gathered upon its surface large oysters, which still adheted 
to the rock. The island was actually seen rising. From the 
23d May to the 13th or 14th June, the island gradually in- 
creased in extent and elevation, without noise or shocks. On 
the 13th June, it might be half a mile in circumference, and 
from seven to eight yards high. No flame or smoke had yet 
issued from it. From the moment when the island appeared, 
the water had been troubled near its shores ; and on the 16th 
June it became almost boiling. On the 16th, seventeen or 
eighteen black rocks issued from the sea, between the new island 
and the little Kameni. On the 17th, they increased consider- 
ably in height. On the 18th, smoke rose, and great subter- 
ranean noises were for the first time heard. On the 19th, all 
the black rocks were joined together, and formed a continuous 
island, totally separate from the first. Flames, columns of 
ashes, and red-hot stones issued from it. These vx>lcanic phe- 
nomena were still going on on, the 23d May 1708. The Black 
Isle, a year after its appearance, was five miles in circumference, 
one mile broad, and more than 60 yards high. 

It is evidently seen« in this account, that the appearance and 
enlargement of the JirH island were not accompanied with any 
volcanic phenomenon, and that it could not be considered as a 
product of ejected matter. Now, this is the very idea at which 

JANUAEY— -MARCH 1830. U 
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the geologists who rcgect the theory of upntiai^ stop short* 
This island^ aoooiding to them, was a great mass of pumice 
itonesy detached from the bottom of the sea by the earthquake 
which happened the evening before its first appearance. But, 
if this were the case, how is the immobility of the floating mass 
to be accounted for ? It cannot be supposed that it always 
touched the bottcmi of the sea, for then there would be recog- 
Bised the existence of a true rmang. Now, if the mass floated^ 
it is necessary to say when, and in what manner, it became fixed ;. 
whence it derived its support, what were the causes of enlarge- 
Blent and gradual ascent of which the observers make mention, 
and which, in three weeks, transformed a mere rock, hardij 
visiUe, into an island half a mile in circumference. So long 
as these questions are not answered, the supposition of a raising 
up of the bottom of the sea will remain the only plausible ex- 
planaticHi that Jbas yet been given of the phenomenia by which 
the appearance in 1707 of the ^rst new island, in the harbour 
of Santorin, was accompanied. 

I shall now give a third example : — On the 19th November 
1882, at a quarter after tai at night, the cities of Valparaiso, 
Melipilla, Quillota, and Casa-Blanca, in Chili, were destroyed 
by a frightful earthquake, which lasted three minutes. The 
foUoiwing days, in going along the coast over an extent of thirty 
leagues, several observers perceived that it was greatly raised ; 
for on a shore where ^e tide never rises more than from one or 
two yards> any elevation of the ground is ea^y noticed. 

. The following are some of the observations from whidi this 
remarkable infera^ce was deduced. 

.At Valpandsoy near the mouth of the Concon, and to the 
ncnrth of Quintero, there were seen m the sea, near the shcn^, 
rocks which no person had pre^ously seen. A. vessel which 
was wrecked on the coast, and whose remains the curious went 
to examine at low water in boats, was laid perfectly dry by th^ 
earthquake. In walking to a conaderaUe distance sJong the sea- 
shore, near Quintero, Lc»rd Cochrane and Mrs Maria Graham 
fowd that the watar, even when the tide was up, did not reach 
the rocks, cm whidi there ware sticking oysters, mussels, and other 
qbells, whose animals, but recently dead, were in a state of pu^ 
tn^Ktion^ Lasibfy The entire banks of the Lake of Quintero, 
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which oommunicates with the sea, had evidently risen greatly 
above the levd of the water, and in this locality the fact could 
not escape the most cai^less observers. 

At Valparaiso, the country appeared to be raised about a 
yard. Near Quintero, it was foUnd'to have risen a yard ^itnd 
a third. . tt has been ast^rted, that, at the distance df a ihile in- 
land, the raising Was more than two yatds ; but I anr not ac 
quainted with the tircumrstances of the measurements which led 
to this last -result. - ; . * ; 

Here, ai is sden, there were no volcanic eruption, no lavas 
spread out, no stones and adhto prdjected into the air ; and un- 
less it be maintained that the level of the ocean has 'fallen, it 
must be admitted that the earthquake of the* 19th' November 
182S raised the Whole of Chili 'Now, this last oonsequenc^ 
is unavoidable ; fsr a change in the level of the wat^r would 
shew itself in the same degree over the whde extent of thie coa^t 
of Am^ea, while nothing lof this kind has been dbserved in the 
haT%K>urd of Peru, such as Paytac and Calico. 

If this discus^on had not already been phitracted,. I might 
hav^ brought ihe preceding observations to a dose, fiom which 
there results that, in aJiewhonrSyivi consequence of some shocks 
of an earthqiiake^ an immense extent of country may rise beyond 
its original level,, into connexion with those which shew that there 
is in Euix)pe a lai^ge country, Sweden and Norway, whose level 
also rises, hilt in a gradual manner, and through a cause inces- 
santly acting, whose nature' is not wdl known. The numerous 
observations on which this curious result is established, would, 
however, occupy too much space, and I diall be obtiged to omit 
them fbr the present 



ObservatioTis on ihe Fontaine Ronde^ a Periodical Spring on 
the Jura. By M. Dotbochet. • 

The Fontaine Ronde is situated about a league and a^half 
from Pon'tarHer, in the road from th^ce to Lusanne. This very 
powerful sj^rihg has no proper basin, for the water rushes im-. 
miediateiy from a declivitous bottom^ Covered with: coarse gravel, 
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wbich is fifteen paces in length, and six or eight in breadth. 
The water issues forth uninterruptedly from the deepest lying 
part of the bottom, but from the highest part it ebbs once and 
flows once every six minutes. This spring, therefore, is not 
intermiitentj but periodical. Springs of this description are, in 
general, but rare occurrences, and the phenomena they exhibit 
have always attracted the attention of the curious. 

Long ago Heron of Alexandria proposed a plausible explana- 
tion of the intermittence of springs, in supposing that there were, 
in the interior of the earth, reservoirs of water provided with 
natural syphons. This explanation answers well for most cases ; 
hence it has been adopted by natural philosophers. If the in- 
termittence is of unequal continuance, or the swelling of variable 
height, and if these inequalities are repeated regularly and pe^ 
riodically, we explain them by supposing that there are many 
dissimilar reservoirs, and that each has its peculiar syphon. 
All this is possible, and art can, by arrangements of this de- 
scription, produce appearances resembling those in nature. But, 
however appropriate this explanation may be, we must not for- 
get that it is a mere hypothesis, and that nature may have other 
means, besides those already mentioned, for producing the in- 
termittence of springs. The careful study of the Fontaine 
Ronde has afforded me a proof of this. This spring, as already 
mentioned, rises during three minutes, and falls for the same 
time, so that its periods have a continuance of six minutes. But 
I remarked, on fr^uent visits to the place, that the .water did 
not always diminish in equal quantity. Generally, the highest 
part of the gravel bottom was entirely exposed by this ebbing ; 
sometimes, however, the water did not fall 30 low as to uncover 
the gravel. These anomalies did not exhibit any regularity in 
their recurrence ; and it was therefore difficult to unite them 
with the periodical regularity which must be produced by one 
or more syphons. If the intermittence of a spring is caused by a 
syphon, the reservoir must necessarily be emptied, by means of 
the syphon, in a shorter time than it would be filled again by the 
afflux of the water. If the afflux is increased, the reservoir is 
more speedily filled, and then the period of intermittence is 
shortened, but the flowing out from the syphon is lengthened. 
Lastly, when the afflux brings ^ much water into the reservoir 
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as the. syphon carries off, the action of the sjphon experiences 
no intemi{^ioi^.and the spring becomes continuous in pbce c^ 
ihterinittent.. 

In the hypothesis of the presence of a syphon, an increase of 
water in the reservoir must necessarily increase the continuance 
of the flow and diminish the intermittence, even at length en- 
tirely destroy it. But, according to this hypothesis, the period 
of the rising and falling can never diminish in equal proportion ; 
yet this we found to be the case in the Fontaine de Ronde. 
Its rise generally continues three minutes, and it occupies the 
same period for its fall. But on one day I observed that the 
rise occupied only two minutes, and that the fall took the same 
time. The period of the spring which, as already mentioned, 
is six minutes, was on this day only four minutes. This pe- 
riod of four minutes I obtained for a whole hour, during which 
I observed the spring. This observation convinced me that the 
periodic swelling or rise of the Fontaine Ronde could not be pro- 
duced by a syphon : it must result from some other cause, as 
appears from the following observations. 

During the swelling of this spring, a great quantity of car- 
bonic acid rises from the bottom, and the water, owing to the 
Xiumerous air bubbles that pass through it, appears to be in a 
state of ebullition. We might suppose that these air bubbles 
originate from the atmospherical air which had interposed itself 
among the uncovered gravel during the time of low water, and 
which was not entirely driven out of the intervemng spaces at the 
moment of rinng, but which afterwards, when the gravel bottom 
was entirely covered, escaped in bubbles through the water. To 
a belief in this conjecture we might feel supported by the circum- 
stance of the number of the air bubbles being much increased 
when we stir the bottom with a stick. But when, with the view 
of ascertaining how far this opinion was founded, I collected a 
quantity of this gas and mixed it with lime-water, I found that it 
became clouded. The gas, therefore, was carbonic acid ; and that 
it contained no hydrogen gas was proved by the gas not inflaming. 
It is evident, therefore, that the rising of the spring is accompanied 
by an evolution of carbonic acid. This gas, which I conceive to 
be formed in the interior of the earth, reaches the subterraneous 
canals of the springs only periodically, because it is only perio- 
dically forced out, whilst the spring flows constantly. In fact» 
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the sprmg'flows umntemiptedly and abundantly while the le^ 
trnks; |>ut ae die sipelliiig b^^ins, ahr bubblai riae eveiy wbate 
from the water, and even from that part of the spring which it 
the seat joC the constant flow. This observation proves that the 
carbonieadd is not constantly mixed with the water in the sub- 
terranean canals, but only reaches them periodically; heiice,pro. 
bablyj this periodic flow^ of the gas into the subterranean canals 
is the cause of theiinng of the spring. There is an openirig, 
partifdly filled with stones, at the foot of the hill, about fifteen 
fieet from the spring, by which the spring, in. the winter, when itis 
very powerful, pours out its superfluous water, but which is dry 
during the rest of the year. When. we apply our ear to this 
opening we hear^ as long as the rispg of .the spring continues, 
a pretty loud bubbling noise; but during the ebb xn* decrease 
of the spring, no inoise is lo be heakd/ This subterranean 
bubbling arises, in all probaHlity^ from a very considerable 
evolution of gas. This jM'oves, again, that the gas which occa- 
non&the>rifflng of the ^ring, is not entirely carried off by the 
water, but that a greater part is developed under the surface of 
the earth, and escapes by means of other canals, very probably 
by the opening just mentk>ned 

We shall not enter into^any hypothiesis as to the cause of 
this periodic evokitioir of g^ but rest satisfied by pomting out 
its occurrence at the same time with the periodic rismg of the 
spring^. 

In the Jura there are t)ther pmodic springs, as in- the town 
of Siamm the Canton of Champaghble. Its flux or rise con- 
tinues seven minutes,. its ebb six minutes; ib period, 'therefore; 
is thirteen, minutes. |But I did not observe any evolution of gas 
in this spring.-^ JnnaJ. de Chim. et Phys. t xxxix., p. SSO. 

* Ytde Manchester Memdr% for an Ingenioui paper hy Mr Gooch on tlds 
4ttbjectM-»-£DiToa« 
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Peru. 

JM. Fentlakd ascertuned that the lower limit of the perpetual 
snows on the aocliYides of the eastern Cordillera of Upper Peru, 
is very rarely under 17^1 feet, while on thfe Andes of Quito, 
idihough much nearer to the equaiory this limit is only 16,740 
feet M. Peiitland, when travelling through the pass of Ai- 
io8 de TdUdo^ in the month of October, found that upon Inch<^ 
cajo, which bebngs to the western GordilWa, the infesrior limk 
of the snow was 131^ feet above the pass, or 16,881 feet above 
the sea* 

The northern back of the Himalaya has already exhibited a 
similar anomaly, and jmxluced by the same (Siuse. We allude 
to the influence which the great table-lands ought necessarily te 
^xerdse on die law of the decrease of heat in the atmosphere. 
It is evident if this law had been found for a free atmosphere^ 
by means of aerostatic voyi^es, tbe numbers it would furnish 
would make known very nearly the temperatjire cS. the differ*^ 
€nt zcmes of a mountain, if this mountain was isolated, shot up 
rapidly into the air, and supported itself on a base of incon- 
siderable extent, and at the level c^ the sea. The same would 
not be the case if the mountain rested upon an- elevated tabl&> 
land ; at mi equal height the temperature would be mpre con^ 
siderable than in the first case. It is also through the influence 
of the table-land on wMch the two Cordilleras of Peru rest, 
that we are enabled to explmn how organic life is preserved at 
so great aii elevation* In the Andes df Mexico, between 19* 
and 10^ north latitude, all v^tation ceases at a height of 14,075 
feet ; while in Paru, at a greater height, in tbe continuation of 
die siune chain, Uiare exists not Only a numerous agricultural 
population, but also villages and large towns. At present one 
third of the population of the mountainous districts of Pe»u and 
Bolivia, live in regions situated much above that where all vei. 
getation ceases under the same latitudes in the nolrthern hernia 
sphere. ^ 
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Qbsetvaiums on a paragraph m iheJoH Number c^ The Edtn- 
burgh New Philoiophical Jimmal. By W. J. BaoDBMip, 
Esq. F. R. S. (Communicated by the Author.) 

In a paper which has for its title ^^ Additbnal Remarks on 
the Climate of the Arctic Regions, in answer to Mr Conybeare,'^ 
published in the last number of the Edinburgh New Philosor 
phical Journal, there is, at page 70, the fcdlowiog passage : ^^ In 
a note to this paragraph, he (Mr Conybeare) adds, that an Eng- 
lish Caryophyllea had been described, by Mr Brixlerip, in the 
Zoological Journal for April 1828. Mr Broderip, it is true, 
imagined that * the hard parts of this indigenous sp^es do 
not appear tQ have been any where described f but had Mr 
Conybeare been acquainted with the history of British Zoophytes, 
be might have corrected this mistake, by pointing out that I 
myself had published (in the 2d volume of the Wernerian So- 
ciety'^s Memoirs), a description of the same species, fourteen 
years previous to 1828 ; and I may add, that Dr Leach saw my 
specimens so early as 1812.*" 

It is by no means my intention to follow Dr Fleming through 
his ^^ Additional Remarks;^ but he has charged me with amis- 
take, and I, most reluctantly, trouble you with, my defence, to 
which I shall strictly" confine myself, and which will not long 
detain your readers from subjects much more worthy of their 
attention. 

My respect for Dr Fleming did not permit me, when I pub- 
lished the passage to which he alludes, to suppose that he could 
have intended to record, under the name of CartfopliyiUkk Cya- 
ihusj the indigenous species described by me. When I first 
saw << CaryophyUia Cyaihus (Lamark), ^^ so common in the 
Mediterranean, announced in the Memoirs of the Wernerian 
Society as an inhabitant of the sea which washes Zetland, 
I was somewhat surprised ; but the o[Mnion which I enter- 
tained of Dr Fleming prevented me from supposing that he 
had not there found two small individuals of that species, and 
from concluding that the hard parts of CaryophyUia Smithii 
(the CaryophyUia described by me) differing so strongly as they 

• Memoirs of the Wernerian Society, voL ii. Part L p. 249. 
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do from those of C. cyatiius^ oould have he«) described by Dr 
FlemiDg as belonging to the last-mentioned zoophyte. In his 
<< History of Brit»h Aniamls,'' published in 18S8, Dr Fleming 
has repeated: the record of the species described in the Memoirs, 
but without the reference to Lamarck. The only CaryophyUia 
recorded in these jpublications is CaryophyUia, or, as Dr Flem. 
ing writes it in the latter work,' Caryophyllea Cyathus ; and, in 
bodi places, Madrepora cyathtis of Solander and Ellis is given 
as the synonym. Madrepora Cyathus is CaryophyUia Cyathtts 
of Lfamarck^s ** Systeme des Animaux sans Vertebres,'*'— of 
Leach, who has figured and described it as an inhabitant of the 
Mediterranean in the\** Zoological Miscellany,^ (Lond. 1814, 
vol. i.), and has there refared to Lamarck'^s Systeme for the 
species, and to Dr Fleming, after Lamarck, for the genus, — and 
again, of the ** Histoire Naturdle des Animaux sans Vertebres.*" 
This is the only CaryophyUia CyathtM, as far as my informa- 
tion goes, adnutted by zoologists in general ; and this is certainly 
not the indigenous species described by me in the Zoological 
Journal for 18^. If Dr Fleming has described the latter, 
(C Smiihii) under the tide of C. CyathuSy he must pardon me 
for suggesting that h6 has confounded two very different spe- 
cies ; but I cannot regret the " mistake'' which, according to his 
assertion, I appear to have made, when I supposed him inca- 
pable of so doing. 

On supposed Vegetable Remains in Chalk. By Gideon Man- 
tell, Esq. F. R. S. &C, In a Letter to the Editor. 

Sir, 
The author of the interesting " Remarks on the Ancient Flora 
of the Earth," which appeared in the last Number of your Jour- 
nal, having stated, upon the authority of the " Illustrations of 
the Greology of Sussex," that the remains of leaves and fruits of 
coniferous plants occur in the chalk at Homsey, &c. I beg leave 
to offer a few observations in explanation. It is true, that, in the 
passage referred to, (Greology of Sussex, page 103), mention is 
made that the bodies in question (the supposed fossil Juli of 
Cherry Hinton>, bear a distant resemblance to the cones of the 
larch, and that Professor Hmlstone had declared their vegetable 
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origiii WM (daoed beyond all doubt* by gpedsieoB intbe.Wood. 
wardian oc41ectioa» and that he had founds in tfae.quany.at 
Chenj HintoD, the ioofireiikm of a. branch of somevag^eCabk of 
the fir tribe, with the linear leavea surrounding it; yet itisdia. 
ti^ctly stated .that M. Kqcfig belies^ed them to be of ammal art- 
gin, and that there were qpecioiens in my cabinet with acsakt of 
fishes attached tp them. It was also remarked (GeoL Soss. 
p. 158), that their constituent substance wa^ precisely smnlar to 
that of the y ertebrs and other bones of fidies found in the chalk ; 
and that, fio^l this analogy, I believed they "wavld hereafter 
prove to be parts of fishes. I scarcely need observe tiuit thb 
conjecture has been recently affirmed, by the ingenioiis ezperi- 
mentsof Dr Buckland. Vide Geological TraiMaetiong^New 
SerkSy vol iiL p. SSS« On Coproliteij ^^ 

The arguments of the author of the excellent paper wUch 
has occasioned these remarks, are, however, in no respect weak- 
ened by this fact, since dicotyledonous wood occurs abundantly 
in the Gralt and green-^iand, and sparingly in the flint nodules 
of the chalk. I am not certain that it has been found in the 
Hastings^ beds. 

CASTI.E Fi^oB, LswvB, jMuoaxj sa laai. 



Notes regarding the Serpentine Rocks on Dee Side. By the 
Rev. James Farquhaeson. (Commtmicated by die Audior.) 

J. HE accompanying specimen of serpendne is of the rock of a con- 
geries of summits of the hill named Coil, about two miles S W. of 
the Manse of Glenmuick, on Dee Side, Aberdeendiire. r Redding 
some days last July in that neighbourhood, qiy attention was 
<Urected to these summits by their singular aspect, so different 
Irom that of the gramte mountaips with which th(sy ape eviery 
where surrounded, and the greenness of thmr sprfece, amidA 
mountains every where covered with h^ath. I took an.K^^^^. 
tunity one day to ascend them, and fi>upd.tbw cppiposii^icm a^ 
different ffop that of the neighbouring granite masses^ as th^ 
aspect,, as the specimen shews. Their yegetatiqn, tpo^ is quite 
different, <x>n3isting principally f^ grasses (various .^esti¥$l@ 
and Ppas chiefly), to the vjsry, summit^ 700 or 800 fe^ above 
the bed of the river, here 700 feet above the sea, with a vast 
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profuri^^n of Silena inflata, then in tnlt Ao^i, but no #hef0«be 
to be Been, and Aral»s hispida. The totk is bare, in many 
(daces near the summits^ ti a greeiiish^grey cdbur^ and much 
floftenied and weather worft on the surface ; fissured like faosalt^ 
but not regularly. The principal fissyjes, however, directed 
pretty uniformly from SW. toNE^ The summits seen from 
iNE; are conical and precipitous in ^me places, seen from NW. ; 
they are more elongated but precipitous at thar E. and W^ ter- 
minations. Tha*e are four or five of them. They rise a hun- 
dred feet or two above the general mass of the mountain with-^ 
in the space of about a square mile. The peculiar rock i$, how- 
ever, not confined to the summits, being seen' at one fime about 
two miles N. <^ these ne»r the level of the river. I could not 
discover its junction with the granite. Many boulders of this 
remarkable rock are Scattered over the granite hills towards the 
SE. even on the face of the steep hiUs beyond the river Muick, 
ivhich' bounds the mass in question on the SE. flowing NE. in- 
to the Dee. Many fragments of it ^e als6 found in the bed of 
Ihe Dee below the junction of the Muick; but although I 
passed frequently over the ground, I coutd find no boulders to 
the Kt or N W. : There is lasbestus in the bed of the Muick near 
the base:of the Coil. . But the specinien b^ewith saEit is very 
]?emarJ{able for th^ quimtity of fixed magnetism which it pos^ 
sesses; The poles are: in the line of the ^roke of the hammer 
which broke it off^ ilm place tibat receive4 the stroke attracting 
stiipngly the south pole of a ifnagpaet, atid the opposite rend of 
the spectmjen (die north pole^ The sttc^e was at the point, 
where the weather^worh surface is yet se^. 
Axroan, December li. 18S^« 



On the HyOrJiya or MUk-Tree ^ Deinetara. In a lietter to 
' ' Professor ^AJitEsbvf from Jambs 'Smith, Esq.* 

TV koEVBR has read Humbddfs Travels td the E^uinoctiai 
Begifans of tins Continent, caniK>t b«it have felt bis imaginaticm 

* The important discovery contained in this communication from my for. 
mer pupil, Mr Smith, cannot fail to interest our readers*. Ere long we shall 
be able to publish in the Journal further particulars in regard to the milk' 
trety and other remarkable trees of Demerara. 
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powerfully affected by lib description of the Palode Vaca ^r 
Cow-tree. Such at least I confess was my case to an extra- 
ordinary degree. I have journeyed thix>ugh the country laid 
down as that where the cow plant grows, but particular drcum- 
stances prevented me at the time from seeing it. 

In a late excur^on, however, upi the river Demerara, it was my 
good fortune to fall in, certunly not with the same kind of tree, 
but with one possessing the mild milky qualities ascribed by Hum- 
boldt to the Polo de Vaca, The tree I allude to was fortunately 
at the time coming into flower, two specimens of which, together 
with the wood and bark, and a small bottle of the milk, I for- 
ward along with this, and b^ to have them subjected to your 
own, as well as the examination of your scientific friends*. 

The manner of my discovering the tree was simply this : 
Among the various productions I had beeii in the constant habit 
of inquiring for in the forests, were those trees which yielded 
milky juices in any abundance, as their saps ; and, at different 
times, I had been led by my Indian guides to a vast variety, 
all of which, however, had more or less acrid and deleterious 
prindples with the lactescent quality. On the excursion to 
which I allude, however, I chanced to stop at the little Indian 
settlement of Byawadannyy just below the first rapids of the 
Demerara, and there I was told of a tree called by the Indians 
HyaJiya^ the milk of which was both drinkable and nutritious. 

I was then in company with a Mr Couchman, the superin- 
tendant of a wood-cutting establishment in the immediate vici- 
nity* We had sent a lad to siearch around for the tree, and he 
returned in a short time to tell us he had met with it We fol- 
lowed him to the spot, and found that. be had felled the tree. 
It had fallen across a little rivulet, the water of which when we 
arrived, was completely whitened from its juice. On striking a 
knife into the bark, a copious stream of milk-like fluid imme- 
diately followed. Our guide drank of it, and Mr Couchman 
and myself tasted it aflter him. It was thicker and richer than 
cow^s milk, and destitute of all acrimcmy, leaving only a slight 
feeling of clamminess on the lips. I bad already seen that it 

* The specimens reached me, but only lately, in safety. The milk la now 
under examination, and a report on its chemical properties will appear in this 
or next Number of JoumaL— Edit. 

2 
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mixed freely with the water of the little stream, and as I slept 
that night near the spot, the next morning Mr Couchman and 
myself drank it in wann coffee. With this it commingled 
equally well, and lost all the viscosity before perceptible in it3 
pure state, so much so, as to appear to us incapable of being 
distinguished from animal milk. Mr Couchman was determined, 
he said, to use it as a substitute for milk at his little neighbour- 
ing woodland establishment. 

A variety of experiments, too, have since tended to confirm me 
in my opinion, that it in no way differs in quality from the ve- 
getable milk of the cow-tree. Yet it was plain that the tree was 
not that described by Humbcddt The following is the account 
given of the Palo de Vaca in the Personal Narrative of that di»- 
Unguished traveller: — ** Thb fine tree rises like the broad- 
leaved Star. Apple. Its oblong and pointed leaves, Uni^ and 
alternate, are marked by lateral ribs, prominent at the surface, 
and parallel. There are some of them 10 inches long. \Ve 
did not see the flower.'*' You will observe from the specimens 
I forward of the Hya-hya, that the leaves in no way corre3pond 
with those mentioned in the description just quoted. Nor does 
the tree, in short, bear the most distant resemblance to the 
.** broad-leaved star-apple ♦.'*' 

I extract from my note-book the imperfect description taken 
on the spot, with a few observations. ** Trunk from 16 
to 18 inches in diameter, 30 to 40 feet high, branching from 
the top ; bark greyish colour, slightly scabrous, and about a 
quarter of an inch thick, between which and the wood the milk 
seemed to be secreted. The incision made by the stroke of a 
knife into it latitudinally, or diagonally, caused it to flow freely ; 
but when the cut was made lon^tudinally, little or no milk 
exuded. The leaves elliptic, and very acuminate ; smooth, and 
in pairs. The flower had not yet fully developed itself, though 
the corolla was observable, and, as well as could be discerned, 
appeared monopetalous, with five divisions in the limb. The 
caljTX single, contiguous to the flower, and four-parted ; the 
peduncle axillary, and bearing four flowers, and sometimes 

* It is stated bj Mr D. Bon, in a preceding Number of this Journal (No. 
15, p. 171O9 ^^ ^6 P^^ ^ yBca. is a spedes of Brosimum, and he proposes 
to call it B. Galactodendron-^EDiT. 
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fivei^ 1 afterwards attempted to dissect the owolla, and cxxild 
discover it to belong to the class Pentandria, and order Mo- 
ndgynia. I was unable to obtain the froit'*' 
. I am not aware that the Hya^hya has^ either under its Indian, 
or any other appellation, been ever before made known ; and 
possessing^ as I am convinced it does, the diief virtues of the 
Cow-plant, should it turn out anjr acquiation to botanical 
knowledge, I shall feel happy in being the instrument of its 



The milk I send you has how been in bottle ikirty-nx days : it 
did not commence to curdle b^ore the seventh day after it was 
taken from the tree, and even then the process appeared exceed- 
ingly slow ; so much' soy that onr the twelfth day I used some 
of another portion, whieh had been bottled at the saihe time, in 
itco, without its being distinguished from animal milk by those 
.whoidrank it. 

I forgot to mention that I am informed by the Indian^, tliat 
tbe.HyaJiya is by no means uncommon in the woods, of this oo- 
losy ; I may, therefore, very soon hope to procure the fruit 



Nate relative to the dried specimen of the Hyorhya. By G. A. 
W. Aenott, Esq. F.L.& .F.R.S.K &c 

Th]^ spedmen.'transmitt)^ by Mr Sttiith having been com- 
municated to me for examination, I beg leave to make ^he fol- 
lowing remarks :-^ 

The calffa is 5-d^ very short, the lobes rounded and ciliated. Corolla 
codAoeous^-deciduous^ hypogynpufli, monopetalous, hypocrateriform, the mouth 
iiak^d 9 the tube dongatiod j(abo)Ui half aQ, Inch loogX aU^Uj inflated at the 
hase and towards, the ape^4 ,the,li^ly 5-^leQ;, thf lobes very short and round- 
ed ; aestivation, imbricated. Stgmma 5, alternate with the s^ments of the 
corolla, and enclosed in the tube : the filaments are distinct; filiform but 
short,' inserted on the tube about its middle; the anthers are bilocular, 
t^pening longitudiSally, sagittate^ acmninsted at the ^x, and connivent: 
y^en ^^ranular. ; Owifiu^ sofUai^ryj bi)lA9u\i|r ; , ovi^ numerous, destitute of 
hair {coma). Sj^le, 1, filiforn^ y^tb^an incnissated apex, from which proceeds 
a bifid stignuu I may further add, that the ovula appear to me surrounded 
h^-a )EiD4;of.g^tipp, sp that I, hi^e.np doub|; but t^e 4pe; seeds are ii^mer- 
8ed>if]^ apulpy m^t^r ;. l^ut the stru^tu^e (^ the pericarp and seeds I^cannc^ 
determine, as the specimen is only in bu^,. , f : , 

Enough is, however, known to enable one to refer this plant to 
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the Apcx^yneae, a^ restticted by Bcown^ and it i» now necessary 
to inquire its genus. 

In the Ist vol. of the Wernerian Transactions, where Mr 
BrowQ^s papet on this order is published, no genera are de^ 
scribed but th6s6 which have the seeds comose, to which tribe, 
from the appearance of the, ovarium and ovuia, I do not think 
this can belong. But in th^ Prodh Fl. Nov. HolL p. 467, the 
genus Tabern(l^mQntana is introduced, and the description there 
given agre^ wijth the above in every point but 6n^. Mr Browti 
ascribes tq ^at genv^ two ovaria, although only ode style : th^ 
saipe character is giv^n to the genus t^ Lamarck, and by Vahl 
(under T. unduiaia)^ so that there is bo doubt of that being 
necessary to the genus; abd ih^ point comes then to be^ wheth'ev 
or not, from the bad state of the specimens^ I have been def 
ceived. Jn the melin time, howevfer, dthough I have fcund a 
solitary ovarium in the three buds I opened^ I think it may be 
placed in TabemcemoriUmcii until bettei^ spedmie^ in flower be 
procured, and the fruit be observed ; more especially as it ap- 
proaches very closely in other respects to T, cifrifblia. 

la T, eiitifoHa, however, the segments of the calyx are acute ; and those 
of the limh of the corolla linear-oblcmg, obtuse, and nearly equal in length to 
the tube. In the species before us, as far as I can judge from the bud, the 
a^j^ents of the corolla are very short and round, somewhat like those of the 
cafyx. The pedundes are axiUary from 4 to 1 inch long^ bearing a cyme of 
few flowers. Bracteas opposite; two usually large foliaceous ones at the 
bate of Uie principal ramiflcatibn* and two small ovate and ciliated ones sub- 
tend each of the other divisions : there is also a simHar pair on the ultimate 
pedicels below the calyx. Perhaps, on account of the foliaceous appearance of 
tb^ lower braciese, they ought to be called leaves, and then the inflorescence 
wOttld be terminal on short axillary branches. — ^Petiols opposite, half an inch 
kmg't leaves about 4 inches lonjg, and 1| broad, oblong, not attenuated at 
the base, but suddenly acuminated at the apex ; they are pkne, somewhat 
eoriabSeous, smooth, and entire, with diverging veins, that are parallel to each 
other. 

I wotild propose to name this species T. uiiHsi from the circumstance al- 
luded to in Mr ISmith^s amount of it. 

' T. utifis ; foUis opposiHs Mmgis acuminaHa integerrkMs aubooriuieis plani» 
paraUele venoaU^ pedunctUis cymosU aariilaribu9^ calffce obtusa dUatoy eoroUm 
UmU kusinUa rotundoHs hrevissimis. 
Hab. Ad ripaa fluminis Demerari. 

I may further remark, that, in T. citrifolU, the leaves are attenuated at 
the b^we: in the allied T» aI^ they are d^cribed ats^uikltflated' with an acute 
caXyxs uadiiik'Ti AtttH/oAd, wMdi hastfae calyx obtuse, the leaves are some- 
what obtuse. ' 
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The usual fNroperties of the milk of the Apocyneffi. are dele- 
terious, and it is rather remarkable to find an instance to the 
contrary in this tribe ; and I do not think there is any other on 
record. Future observations may, however, perhaps ascertain 
similar mild qualities in other species of TabemcemontanOj 
especially in their young branches, or when the sap is on the 
ascent, and before it be elaborated. Among the Asclepiadeie 
of Brown, which have ^milar baneful properties, and which 
many botanists indeed consider a mere section of Apocyneae, an 
instance is also known of the milk being wholesome: I allude to 
a plant found in Ceylon, which the natives call Eiriaghuna, 
from Eiri {milk), and who employ its milky juice when the milk 
of animals cannot be procured ; its leaves are even boiled by 
them as a substitute in such dishes as require to be dressed with 
milk : it is the Gt/mnema lactiferum of Brown. The young 
shoots of several species of plants belon^ng to both the Ascle- 
piadee and Apocynese are used as food. 
« 

On the Formation of the Earth. By the late Sir H. Davy *. 

The Stranger.'^Oy these matters I had &cts tu communicate. On the geo- 
lo^cal scheme of the early history of the globe, there are only analogies to 
guide us, which different minds may apply and interpret in different ways^ 
Astronomical deductions, and actual measures by triangulation, prove, that 
the globe is an oblate sphseroid flattened at the poles ; and this form, we 
know, by strict mathematical demonstrations, is precisely the one which a 
fluid body, revolving on its axis, and become solid at its surface, by the slow 
dissipation of its heat, or other causes, would assume. I suppose, therelbie, 
that the globe, in the first state in which the imagination can venture to c(hi- 
sider it, was a fluid mass, with an immense atmosphere revolving in space 
round the sun ; and that, by its cooling, a portion of its atmosphere was con- 
densed In water, which occupied a part of the surface. In this state^ no 
forms of life, such as now belong to our system, could have inhabited it ; and 
I suppose the crystalline rocks, or, as they are called by geologists, the prU 
marp rocks, which contain no vestiges of a former order of things, were the 
results of the first consolidation on its surface. Upon the further coolings the 
water, which more or less had covered it, contracted ; depositions took place, 
thell-fish and coral animals, of the first creation, began their labours ; and 
islands appeared in the midst of the ocean, raised firom the deep by the 
productive energies of millions of zoophytes. These islands soon became co- 

• E xtia c t ed from a posthttmoiu wock, entitled, " Conioliitione in Tnvel : or tlie Lait Dayi of 
a Plifloiopher ;" by Sir Humphry Datt, Bart late President of the Royal Society of London^— 
ftt which Yiewi on various important topics are brought out in the form of dialogues. 
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vered with yegetables, fitted to bear a high temp^uture, such as pahns and 
various species of plants, similar to those which now exist in the hottest 
parts of the world. And the submarine rocks, or shores of these new forma- 
tions of land, became covered by aquatic vegetables, on which various species 
of shell-fish and common fishes found their nourishment. The fluids of the 
globe in cooling, deposited a large quantity of the materials they held in so- 
lution, and these deposites agglutinating together the sand, the immense 
masses of coral rocks, and some of. the remains of the shells and fishes found 
round the shores of the primitive lands, produced the first order of secondary 
rocks. As the temperature of the globe became lower, species of the oviparous 
reptiles were created to inhabit it ; — and the turtle, crocodile, and various 
gigantic animals of the Sauri kind, seem to have haunted the bays and waters 
of the primitive lands. But, in this state of things, there was no order of 
events similar to the present ; — the crust of the globe was exceedingly slen- 
der, and the source of fire a small distance from the surface. In consequence 
of contraction in one part of the mass, cavities were opened, which caused 
the entrance of water, and immense volcanic explosions took place, raising 
one part of the surface, depressing another, producing mountains, and causing 
new and extensive depositions from the primitive ocean. Changes of this 
kind must have been extremely frequent in the early epochas of nature ; and 
the only living forms, of which the remains are found in the strata that are 
the monuments of these changes, are those of plants, fishes, birds, and ovipa- 
rous reptiles, which seem most fitted to exist in such a war of the elements. 
When these revolutions became less frequent, and the globe became still 
more cooled, and the inequalities of its temperature preserved by the moun- 
tain chains, more perfect animals became its inhabitants, many of which, such 
as the mammoth, megalonix, m^atherium, and gigantic hyaena, are now ex- 
tinct. At this period, the temperature of the ocean seems to have been not 
much higher than it is at present, and the changes produced by occasional 
eruptions of it have left no consolidated rocks. Yet, one of these eruptions 
appears to have been of great extent, and some duration, and seems to have 
been the cause of those immense quantities of water-worn stones, gravel, and 
sand, which are usually called diluvian remains; and it is probable that this 
effect was connected with the elevation of a new continent in the southern 
hemisphere by volcanic fire. When the system of things became so permanent, 
that the tremendous revolutions depending upon the destruction of the equi- 
librium between the heating and cooling agencies were no longer to be dread- 
ed, the creation of man took place ; and, since that period, there has been little 
alteration in the physical circumstances of the globe. Volcanoes sometimes 
occasion the rise of new islands, portions of the old continents are constantly 
washed by rivers into the sea, but these changes are too insignificant to af- 
fect the destinies of man, or ^^le nature ef the physical circumstances of 
things. On the hypothesis that I have adopted, however, it must be remem- 
bered, that the present surface of the globe is merely a thhi crust, sur- 
rounding a nucleus of fluid ignited matter; and, consequently, we can hardly 
be considered as actually safe from the danger of a catastrophe by fire." 

OnupJmo said, " From the view you have taken, I conclude that you con- 
sider volcanic eruptions as owing to the central fire ; indeed, their existence 
JANUARY — MARCH 1830. X 
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dS^n, I thii^, aa aUgum^t for beHevkig that tke hiia^ df tke fgu^\s 
fluid.'' 

The Stranger answered, ^ I beg yeu te consider the views I have beeli dip- 
▼eloping as merelj hypothetical^— one of the many resting places that may 
be taken by the imaf^nation in considering this subject. There are, how. 
ever, distinct facts in fkvour of the idea, that the interior of the globe has a 
higher temperature than the sur&oe \ the heat increasijig in mines the deeper 
we penetrate ; and the number of warm sjHrings that rise from great dqiths, 
in almost all countries, are certainly favourable to the idea. The ojnnioa, 
that volcanoes are owing to this general and simple cause, is, I think, likewise 
more agreeable to the analogies of things, than to suppose them dependent 
upon partial chemical changes, such as the action of air and Water upon %\i^ 
combustible bases of the earths and alkalies, though it is extremely probable 
that these substances may exist beneath the surfkce, and may oocasiam some 
results of volcanic fire ; and, on this subject, my notion may perhaps be 
more trusted, «», for a kmg wMie, I Ihought volcanio erufiUmu were owhtg to ckt^ 
vncal agencies of ihe netvip dUcotfered earffu and alkalies ; and J made many aatd 
some dangerous experiments, in the hope qfeo^firming this notion^ but «• vain*" 

Ambrosio* ^ You are obliged to have recourse to creations for all the living 
beings in your philosophical romance : I do not see why you should not sup- 
pose creations (n: arrangements <jf dead matter by the. same laws of infinite 
wisdom ; and why our globe should not rise at once a divhie work, £tted fin- 
all the objects of living and intelligent natures." 

The Stranger replied, " I have merely attempted a philosophical histoiy, 
fi)unded upon the facts known nespecting rocks and strata, and the remains 
they contain. I begin with what may be called a Creation, a fluid globe sup- 
plied with an immense atmosphere ; and the series of phenomena which I 
imagine consequent to the creation, I suppose produced by powers impressed 
upon it by Omnipotence.'* 

Ambrosio said, ^' There is this verisimilitude in your history, that it is mA 
contradictory to the little we are informed by revelation as to the origin pf 
the globe, the order produced in the chaotic state, and the succession of livii^ 
forms generated in the days of creation, which may be what philosophers' call 
* the Epochas of Nature' ; for a day with Omnipotence is as a Uiousand yeaia» 
and a thousand years as one day." 

^^ I must object," Onuphrio said, ^ tu your interpretation of the scientific 
view of our friend ; and to your disposition to blend them with the cosmo* 
geny of Moses. Allowing the divine origin of the Book of Genesis, you must 
admit, that it was not intended to teach the Jews systems of philosophy ; but 
the laws of life and morals; and a great man and an excellent christian raised 
his voice, two centuries ago, against this mode of applying, and of often 
wresting the sense of the Scriptures, to mak^j them conlbrmable to huntan 
fancies ; ' from which,' says Lord Bacon, ' arose not only lake and fantasti* 
cal piiilosophies, but likewise heretical religions.' If the Scriptures are to be 
literally interpreted, and systems of science found in them, Galileo merited 
his persecution, and we ought still to believe that the sun turns round the 
earth." 

Amb, <^ You mistake my view, Onuphrio, if you imagine I am de^ous of 
aising a system of geology on the Book of Genesis. It cannot be doubted 
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tliat the 6ffit man War created w4th a gwat variety ef ilistinetive or inapiKd 
knowledge, wliieil must hav^ been llkei^iee ei^oyed hj his deseendants i and 
some of tbis knowledge eould harAtyMt td Yi&y^ related tb the |^10he Which 
he inhabits, and to th^ objects #hloh sUtroUnded him. It would ha^e been 
impiOssible R)r the human mind to have efob^aeed the hi^ftterieft 'of orebtion ; 
o^ to htf^ fallowed the history of the moving atoms, fVom Ih^ chdotic dito#- 
d^rlnto th'eir arran^toien^ f n the visible imiverKe; to have Men dead t^tMt 
assuming the fbrin of life and ^imatfon, ^rid light imd power atisSng out of 
d^th and deep. The ideas, therefor^ transmitted to, or pr0$entied by Ifeoei, 
iiespectlng the or^nfof the world atid of man, were of the l^tune sittlpfe kind, 
«iiA bn^h as miited the e^ly state Of society ; but, tlioti^h general imd simple 
truths, thej were divine truths, yet dlothed in a language, &id suited to the 
idena, of a rude and Uninstructed people. And yet, whien I state my satisflM^ 
tfon in finding thAt tliey are not contradicted by the refined resemrc^eei of 
ihedem geologiflftft, I do liot mean to deduce from them a system of siAmoe. 
I believe that light was the creation of «n act of the<iivine ilrill i but I do 
vm mean to day that the Words ^'Xet there be light, and there was UghV 
W4S orally spoken by the BMty i n?or do I me^ to im^y^ thkt the modem 
dis^oveTies respi^tl^g light aroat All connoted fi^nn this sublime imd mag« 
nlficent pfeshago.^ 

" droit. ^ Having resided for a long time m Edinburgh; and havit^ h^af>da 
g^eat number of discussions on the theory ef Dr Hutton, and having been ex- 
ceedingly stnibk bo^h by its simiiii^ity atid beautj, its harmony With existing 
ftct^, and th6 proof Afibrded th It by some beaUtifUl ohemtcal experiments, I 
die* hot fbel disposed iifimediately to» renounce it, for the views I havejust 
heiird ^iplainod." '' ' ' 

Thi UnhrioUm. ^^'1 hove no objeeftions to the Huttoniati'ot* Plutoniicfvfews^ 
a^ cApabl^ of explaining many existing phenommia ; indeed, you must he 
aware that I htive myself had rteourse to it.^ What I contend against, is its 
a)]^li^tidii td explAht thfe fbrmati(m of the Secondary rod», whkk I think 
d^rly belong to an order of facti "not at fA\ embraced by it The surface Is 
eOiMftantly imidghied to he difiSntegrated, destroyed, degraded, and washed 
inUe €he bosom of'theoceari by Wat^, and as'^nstAUtly oonsoUdtfted, ele- 
Vated, and regenerated hy fire ;' ahd the ruins of the old fotA the Ikmd^tions 
of the new woi^ld. It is supposed that there Are ialWi^b the same types,' both 
of dead andli^ing matter ; that the yemahM of rodr^ of vegetables and ani- 
mals of one age, are found iihbedded in rOeke rfti^ed froAi the1>ottom' t>f the 
od^ in another. " Now, to support this vle#, not only thelr^tt^iahia of living 
fieiti^ which At present pedpfe thi^ ^lobe,' might be expect^ to be found in 
the oldest' secondary strata; but even those e^ the arts of man, the most 
powerful and the tnost populous of Its fiihid^taiift^, whl^ is well known noi 
te1^ th£ case; On the eontraiy, e»(M sthitum pf the i»econdftfy rock4 ckm^ 
tidhs'remAins of peculiar aiUd'nidstly'libW'UnlHiOwii ipedes of^vegeta'Uerimd 
asftibikls.' 'In'thoseUratA%hidi are deepest, and whiehmUfift e^nH^uently he 
stit^ii^ to be tlie^rliest 'deposited, foi^nls even' ef v^^aMe^li£» Ai«Y«areif 
dif^Ils find v^cftahle remaiils A^e fttund in ^e next ordc^i fhebettiesof fi^ieA 
s^^ovipar^s ri^ptiles exist itt the foUoWihg dass ; the remains of birdd, iti^ 
those of the same tril)es mentioned l)efore in the hext order | thOse of quad- 
rupeds of extinct species, in a still more recent class ; and, it is only in the 
2 x2 
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loose and slightly consolidated strata of gravel and sand, and which are usuaBjr 
called Diluvian Formations, that the remains of animals, such as now people 
the globe, are found, with others belonging to extinct species. But in none 
of these formations, whether called Secondary, Tertiar}', or Diluvial, have 
the remains of man, or any of his works, been found. It is, I think, impos- 
sible to consider the organic remains found in any of the earlier secondary 
strata, the lias-limestone, and its congenerous formations, for instance, with- 
out being convinced, that the beings, whose organs they formed, belonged to 
an order of things entirely different from the present. Gigantic vegetables, 
more nearly allied to the palms of the equatorial countries than to any other 
plants, can only be imagined to have lived in a very high temperature ; and 
the immense reptiles, the Megalosauri, with paddles instead of lega-, and 
clothed in mail, in size equal or even superior to the whale ; and the great 
amphibia, Plesiosauri, with bodies like turtles, but furnished with necks 
longer than their bodies, probably to enable them to feed on vegetables 
groinring on the shallows of the primitive ocean, seem to shew a state in 
which low lands, or ei^tensive shores, rose above an immense calm sea, and 
when there was no great mountain chains to produce inequalities of tempe- 
rature,, tempests, or storms- Were the sur&ce of the earth now to be carried 
down into the depth of the ocean, or were some great revolution of the wa- 
ters to cover the existing land, and it was again to be elevated by fire, 
covered by consolidated depositions of sand or mud, how entirely different 
would it be in its characters from any of the secondary strata ; its great features 
would undoubtedly be the works of man ; hewn stones, and statues of bronze 
and marble, and tools of iron, and human remains would be more common 
than those of the lower animals, on the greatest part of the sur&ce ;. the 
columns of Fsestum and Agrigentum, or the immense iron and granite 
bridges of the Thames, would form a striking contrast to the bones of the cro- 
codiles or sauri, in the older rocks, or even to those of the mammoth, or 
Elephas primc^enus, in the diluvial strata.^ And, whoever dwells upon this 
subject must be convinced, that the present order of things, and the compa- 
ratively recent existence of man, as the master of the globe, is as certain as 
the destruction of a former and a different order, and the extinction of a num> 
ber of living forms, which have now no types in being, and which have left 
their remains wonderful monuments of the revolutions of nature." 

Qnti. ^^ I am not quite convinced by your arguments. Supposing the lands 
of New Holland were to be washed into the depth of the ocean, and to be 
raised according to the Huttonian view, as a secondary stratum, by subter- 
raneous fire, they would contain the remains of both vegetables and animals 
entirely different from any found in the strata of the old continents ; and^ 
may not those peculiar formations to which you have referred, be, as it were, 
accidents of nature belonging to peculiar parts of the globe ? And, you speak 
of a diluvian formation,, which I conclude you would identify with that be- 
longing to the catastrophe described in the sacred writings, in which no hu- 
man remains are now found ; now, you surely will not deny, that man existed 
at the time of this catastrophe ; and he, consequently, may have existed at 
the period of the other revolutions, which are supposed to be produced, in the 
Huttonian views, by subterranean fire." 
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The Unknown, '' I have made use of the term diluvian, because it has 
been adopted by geoli^i^ts, but without meaning to identify the cause of the 
formaXions with the Deluge described in the sacred writings : I apply the 
term merely to signify loose and water-worn strata, not at all consolidated, 
and deposited by an inundation of water ; and, in those countries which 
they have covered, man certainly did not exist. With respect to your argu- 
ment derived from ' New Holland, it appears to me to be without weight. 
In a variety of climates, and in very distant parts of the globe, secondary 
strata, of the same order, are found, and they contain always the same kind 
of organic remains, which are entirely different from any of those now af- 
forded by beings belonging to the existing order of things. The catastrophe 
which produced the secondary strata and diluvian deposition, could not have 
been local and partial phenomena, but must have extended over the whole, 
or a great part of the surface of the globe ; the remains of similar shell 
fishes are found in the limestones of the old and new continents ; the teeth 
of the mammoth are not uncommon in various parts of Europe ; entire skele- 
tons have been found in America, and even the skin covered with hair, and 
the entire body of one of these enormous extinct animals has been disco- 
vered in Siberia, preserved in a mass of ice. In the oldest secondary strata, 
there are no remains of such animals as now belong to the surface ; and, in 
the rocks which may be regarded as more recently deposited, these remains 
occur but rarely, and with abundance of extinct species; — there seems, as it 
were, a gradual approach to the present system of things, and a succession of 
destructions and creations preparatory to the existence of man. It will be 
useless to push these arguments further. You must allow, that it is impos- 
sible to defend the proposition, that the present order of things is the an- 
cient and constant order of natuie, only modified by existing laws ; and, 
consequently, the view which you have supported, must be abandoned. The 
monuments of extinct generations are as perfect as those of extinct nations ; 
and, it would be more reasonable to suppose, that the pillars and temples of 
Palmyra were raised by the wandering Arabs of the desert, than to imagine 
that the vestiges of peculiar animated forms, in the strata beneath the sur- 
face, belonged to the early and infimt families of the beings that at present 
inhabit it.*' 

Onu, ^^ I am convinced ;— 1 shall push my arguments no farther, for I will 
not support the sophisms of that school, which supposes that living nature 
has undergone gradual changes, by the effects of its irritabilities and appe- 
tencies ; that the fish has, in millions of generations, ripened into the quad- 
ruped, and the quadruped into man ; and that the system of life, by its own 
inherent powers, has fitted itself to the physical changes in the system of the 
universe. To this absurd, vague, atheistical doctrine, I prefer even the 
dream of plastic powers : or that other more modem dream, that the second- 
ary strata were created, filled with remains, as it were, of animal life, to con. 
found the speculations of our geological reasoners.'* 

The Unknown. " t am glad you have not retreated into the desert and de- 
fenceless wilderness of scepticism, or of fidse and feeble philosophy. I should 
not have thought it worth my while to have followed you there : I should as 
soon think of arguing with the peasant, who informs me, that the basaltic co- 
lumns of Antrim or of Staffa were the works of human art, and raised by 
the giant Finmacoul.** 
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Lectures an the History qf the Statural Sciences. By iSaron 

CuVIIfRf.^ 

IiBCnruMlBS First JMit Suto(mD.^^EtirlieH Hisi»rj^ of the HnmM 

Sptcks. 

jSLftjbe a sUte^ient of tbe motives which l|ad indueetl bim to 
uodeftake the task df publicly t^btting the bistoi'y of the natlK 
fal ficiehCes, M. Cuti^i* spoke of the utility of thl^ department 
<rf* study. He then rapidly traced the progress of tfie* sciences, 
irom the most remote period to the present tim^y distinguishing 
three principal epochs s the religious epochs the pftHosophical 
epochs add, lastly, the epoch (tf the tHvision qftabmity which 
may be also named the sdentijic epochs properly so cdtleiL 

The first of these epochs comprehends the whole time during 
which sckoce remained shut up in tbe temples^ add was eulti^ 
tated by the priests only, who concealed it from the ttilgAf, or 
only presented it to theM tknder emblematical form^ 

The second epoch commences at the time when the sciences, 
whose rudiments had been imported from Egypt) began^ after a 
long interval, to be developed in Greece^ From the moment uif 
Char i^viv^l^ they asstiitled a t^e^ dh-eeidM, septirated themselVe^ 
entirely from' religion, and were no Idnget cultivated by ttie 
priestsi, but by philosophers, who communicated tb^ fruit of 
tbdr researches without reserve^' and without disguise^ The 
^arly Greek philosophei^ embraced tbe whole rftrtge of humad 
knowledge, and each of them was at once a metaphysician, a 
moralist, a geometer, a naturalist, and a natural philo^pher. 

The third epoch was marked by the separation that was c& 
fleeted dmong the differ^t departmedts of sden<*e. Eac^h biHdch 
Wits cultivated by tn^d who devoted themselves eftclusively to 
it, directed the whcrfe force 0/ their minds towards it, and' by 
this judicious distribution of labour^ obtained a success unknownr 
to th^ir predecessors* 

* Qf these biglilj iaterestkig lecture^ at present deliverii^ in Paris, we 
shall in this and the succeeding Numbers gtre such a view as will interest 
our readers. The reports we now publish are held by some of otir fHends ^ 
now attending these lectures to bd corrcGt.*ii»£Dxt. 
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. n wairio. fiMilt tof Arialotle^s that.tliia epoch wils.so long 'm 
mdring il&apf>eardoce.. Tbat gceat tnto^ in fact, had as^ned 
its naturalfimitB to edbh departnient.of sdeaee;. but, uafortu^ 
natelj) ht kft ho successor. worth j. of jsuch ft master, and the 
9BCt of; Beripabetk^y. Vhich he had formed^ even fell into cdn- 
tempt ill a few^eetitune^ It was only aftei* the long intery^ 
of tiie middle ages^ and towards the oommentenient of the lax- 
Uaeath eentairj,.diat the dulnge took place. , Thus, the scie^ees 
hasrd, as yet, h^xn regularly cultiTated only for three cea- 
turieft 

Adev thus marking the characters tif the three scientific 
epochs, the Professor reverted to die first, and, in eiidravour* 
itig to determine its origin, was led to speak of the antiquitjr of 
human sooiety. He shewed^; that notwithstanding the {)aueity 
of the ,data which we possess oh. this question, we may yet. ar- 
rive at dome satisfaetenry results^ by having recourse at th^ same 
tkne to history and geology, which severally present evidences 
cb^mboraUve of each other* Thus, while the traditbns of all 
nations have preserved the remembrance tji a great catastrophe, 
the DdugCy which changed the earth^s surface, and destroyed 
riearly the whole of the human species, geology afiprises us, that 
df ihe ^various revolutions which have agitated i>ur globe^ this 
last evidently corresponds to the period whidi is assigned to th^ 
deluge. . 

We say, that by means df geelo^cal conaderations aloile it 
is pos^ble to determine the date of this great eveiit with some 
degree of prebisioiL 

There are oertmfa lorraaiions whieh must have commenced 
inlmediatdy after the last catastrophe, and which, from thi^ 
period, have been continued up to the present day with great 
regUhnity. Itoch are the deposites of deUitus observed at the 
moutbd of jivers, the mf&sses of rubbish whidi exist at the foot 
df mountains, and are formed of the fragments that fall froni 
tbdr summits and sides. These deposites rec^ve a yearly in- 
crease^ whidi it is possible to measure. Nothing therefore is 
more easy than to calculate the time which it has taken them to 
acquire their present dimensions. This circulation has been 
made with reference to the debris of mountains, and in all cases 
has indicated a period of about four thousand years. The 
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same result has been obuuned from the other alluvial deposites. 
In shcnrt, whatever may have been the natural phenomenon that 
has been interrogated, it has always been found to giveevid^ice 
in accordance with that of tradition. The traditions themselves 
exhibit the most astonishing conformity* The Hebrew text of 
Grenesis places the deluge in the year 2349 before Christ. The 
Indians make the fourth age of die world, that in which we now 
live, commence at the year 3012. The Chinese place it about 
the ymr 2384. Confucius, in fact, represents the first king 
Yao as occupied in drawing off the waters of the ocean, whic^ 
had risen to the tops of the mountains, and in repairing the da- 
mage which they had caused. 

Men assuredly did not begin to cultivate the sciences until 
long after this epoch. Astronomy is that of which traces are 
found at the most remote period, and it would seem to have ori- 
ginated in several countries at the same time. The first obser- 
vation of an eclipse made by the Chinese, and of which the 
authenticity has been established, was in the year 776 A^C. 
At Babylon, the most ancient observation made by the Chal- 
deans was in the year 747 A. C. It has been said, indeed, 
that Callysthenes sent from Babylon to Aristotle a series of 
observations which comprehended a space of 1900 years; but 
this assertion, which first made its appearance in Syuesius, a 
writer of the sixth century, deserves no trust. Aristotle, who 
speaks of astronomy in various parts of his works, would not 
have omitted so important a fact 

It has been supposed that in the zodiacs, piunted on the walls 
of certain temj^s in Egypt, a proof was to be found that astro- 
nomy had been cultivated in that country from a very remote 
period. But whatever interpretation is given c^ these zodiacs, 
we have now, thanks to M. Champolli(»i^s discoveries, certain 
information respecting the antiquity of these temples ; that of 
Denderah, in particulsu", was built in the reign of Tiberius, and 
bears the name of Nero. Another was built in the reign of Do- 
mitian. It may therefore be considered as sufiidently proved, 
that the sciences had not acquired any degree of improvement 
until the eighth century before the Christian era; notwith- 
standing great nations had been formed in several parts of the 
earth some centuries earlier. Fifteen hundred years hef<»e 
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Christ there were already ft3ur ; the Indians, the Chinese, the 
Babylonians, and the Egyptians. 

The Chinese having always kept themselves separate, the 
prepress which they might have made could only benefit them- 
selves, and could in no degree contribute to the general civili- 
zation. Thus, in the history of the sci^ices, th^ aire never 
mentioned. As to the other three, so great a similarity is ob- 
served in their general doctrines, and in the emblems under 
which these doctrines ire veiled, that they must evidently have 
had communication together. 

The subject of metaphysics being the same for all nations, it 
will readily be conceived how several of them may have arrived 
separately at the same system of religious philosophy. It will 
also be conceived^how they should have agreed in the choice of 
emblems, as these emblems are in general taken from among the 
natural bodies which men have more commonly around them. 
But how can the identity of political constitutions be accounted 
for, unless on the supposition of a communication. We know 
what is the organization of Indian society ; it is at present pre- 
cisely what it was before the Christian era. The people are di- 
vided into four principal castes. First come the Brahmins, the 
depositaries of science, and the ministers of religion ; then the 
soldiers, those to whom exclusively the defence of the country 
was formerly intrusted. These men have the privilege of hear- 
ing the sacred books read. Then come the merchants, and 
lastly the artizans. In the two last castes, the different profes- 
sions form so many hereditary subdivisions. This singular con- 
stitution^ which could only have originated from a powerful ge- 
nius, and which, before it could have been established among a 
angle people, would have required the use of very extraordi- 
nary means, presents itself again in Egypt. Doubtless, no one 
will imagine that mere chance could have produced a coincidence 
of such a nature. 

A similarity still more surprising, because manifesting itself in 
things of a more arbitrary nature, is that observed in the mo- 
numents of the three nations. The columnar architecture, it is 
true, might have originated at once in the artificial caves of 
Upger Egypt, and in the subterranean pagodas of India, since 
it were natural to think of supporting by pillars wrought in the 
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raek ,tb« caning bf these excsir&tiaiis ; but iti the ediie^ irhtbh 
rise above ground, dmilarity of fohn eMnot be detertmneil by 
the' use of the Mime raaderials. In AsByria, in plaee of* granite 
or ayteit^^ brick doAe was ki use; and jet, frotn the littfe that 
reliiaini to us of thtf rdigious- m on u ulents of that eountry^ we 
see /that their great anSuteckuial forms were the sanie as in tn^ 
diA or Egypt 

The thr^ natibns had also a ndtilarity in their ^tographical 
po^on, d3l o£ them haying ^sthblished 'themsdves in the via- 
nity of great rivers, in countries wherd intiimai navigation was 
favoured by numeiwns natural eatials. The history of the Indians 
cBaduses thein te us at first in the great plains of the Granges^ and 
having only some oblonies on the banks of the Indus, — the Ba- 
bylonians settled in the delta of the EuphrBtes,-^the Egyptians 
atong the Nile. The three countries wefre in the route of an 
immense commerce; which rdigion tovered with its protection. 
There was not, in fact^ a S£K!red edifice among them, that had 
not a part intended for lodging merchandise, a kind of caravan- 
sera. 

Altliodgh the niodef of cdmmuhication adapted during the 
whole of the Religious period Was by no means favourable to the 
pr^ress of the human intdlect, it is probable that the sm^ces, 
in the threef countries that tnust be looked upon ks theh* cradfe, 
would have attained a high degree of perfeedon^ had they not 
been repeatedly arrested by the irruption of barbarians. 
~ The countries mhaUtcd by the^ Babylonians^ the Chinese, 
and the Indians, form a rich girdle ah)und a vast region, com- 
posed for a great pari of elevated sandy plmns, adapted solely 
fi>r pasiordl tribes; These t^hei can never arrive at the same 
degree of civilization as agricuhural nations^ and still less can 
diey attiun that of commercial nations ; but they are sober, cbUfa- 
geous^ active^ have little attachment to the soil, aire eminently 
qualified for conquering, and are ready, whenever ab enter* 
priang chief presents himself, to rush in multitudinous baiids 
upon their rich naghbdurs^ History diews us in all ages the d- 
vUiflied nations sometimes repelling the pastoral nations^ and 
sbnietimes subjugated by thera^ Chiila has been repeatedly in« 
vaded and subdued by the Tartars, India by the Mongols, Ba- 
bylonia by the Assyrians, and at a later period by the Persians. 
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Bgypi WM aboreptetedly idkaded by noitedk; tiitea. Ttfb 
first donqueM is thut called tlici oofiqltest of ttm sh^berdkin^ 
about tbe ymuT 17S0 bcroi*e Chryt.. Tbey tetohied their b&i^ 
i|uc^ for tWo ountiirieSi Dtiridg this period^ ihe order cf tile 
prieslsiridi entirely caal doWni and due fonntmnsof sdeiiecr dried 
up^ The 8to}od>iiTiiption was that of the Medes and Perstahs 
ybder Caibby^. Posteridrly to our et^ thtre came otUer'nd- 
madio tribes 8titt%-die Saracen/ aiid, lai^^ the Turkii We do 
not reckon the conquest at the .time of Alinc«[idet*y whic^h was ill 
hct far from beirig hostile to citiUeation^ as tbe. Gbteks were at 
that time indre itdvanced than tbe f^yptiansv 

The sraentes^ the% bei^in the east eonttaoally i^etai'dedl)}' 
ibd irruptlon^of barbarians^ were hot placed in circumstances 
favourable td tbeit developtxtedt^. until they hdd penetrated into 
the west, patoing from the Egyptians to the Greeks, and from 
these latter to the rest of £orxip^« As to the Indians^ th^jr 
h^ve ilot directly contributed to our civilitatioti, and in fabt it 
is only a rety short time since any scienti^ comtnunlcatioil has 
been established between their &mntty and otirs^ 

Y^ it is in Indi% aeoording to all dppe^anoe, that we dre to 
look fot the origin of the stienbed. It is in that country^ in 
faet, that tbe ioieii who escaped fh>m the dduge inust hdte esta- 
blished themiehes« The loflieflt mountains of &ke gkbe,N the 
diains of . Himalaya and Thibet^ would affiird them an asylilm, 
and the bases of these mountains would present theih with th^ 
first tulUvlitaUe bmd. Babylcinia could th^ri hate been nothing 
but Hiarshes^ and Egypt n^as yet Imder water. In fact, all the 
low part, as the. priests told Herodotus^ is a gift of the Nile 
That riyer each y^ar deposits a new kyer of mnd^ By eotint- 
ing the nuobber tt i^up^vimpdsed layers, iirhich mre easily distin^ 
guished froih ekch other, it may be d^n how.inueh the land 
riserf in a giTen time } and in, dns mlinher we comd by a Very 
^mple adculation to the leeult, fhai^ 9000 ffeckrs htfore ChrisU 
the wkdie ^Lomet Egypk had flo eamt^nce. 

The priority of th^ Indians is furdier rfiewn by a traditton^ 
to whid) |io dtt^ti^i sennas hithertor to have ho&k (laid. It is 
in faqt id the extracts which tuive be^n fMr^fiierved of the works 
of Manetho^ that^ in thi^ reign (^ Amtenofdiis, a king of the dx« 
teenth dynasty, a colony came front India to settle in Ethiopia. 
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Now, Diodorus Siculus, and all tboBe who have written on the 
religion of Egypt, derive that religion from Ethiopia, or Upper 
Nubia. Thebes itself was but an island, a colony of Meroe, 
which was the sacerdotal city of the Ethiopians. Thus, thai, 
civilization came from India into Nubia, and from Nubia into 
Egypt. From the latter country it might even be traced to 
Babylon, since, according to Diodorus, the Chaldeans, who 
formed the sacred caste in Babylonia, were originally nothing 
but a colony of Egyptian priests. 

We might naturally expect to find much information re- 
specting the history of the sciences among the Indians, who 
were the first to cultivate them, and who, notwithstanding va- 
rious conquests, have kept themselves so unaltered, that, at this 
very day, we find them just what Alexander found them. Yet 
among the Indians we hardly obtain any accounts of this nature. 
It is not that they have not written much, and that from the 
earliest times, but they do not possess a single historical book. 
Perhaps the Brahmips, to make their caste be held in more es- 
Umation, might have withhdd the knowledge c^ the events 
which would have also borne testimony to the origin of the 
others. This at least is cert^dn, that they hold it as a doctrinal 
point that history should not be written. The fourth age, say 
they, the age in which we live, is too miserable, all that takes place 
is too low, to be worthy of having the recollection of it perpe^ 
tuated. The traces of the efibrts of dvilization have not there- 
fore been preserved by them, and the. only hope which we have, 
in the absence of. annals, is that of deriving some indirect state- 
ments from their other books, or their monuments. 

The monuments cannot afford us much assistance. Al- 
though they bear no date, it may be judged that they are pos- 
terior to the time of Alexander and the Ptolomies. If they 
had existed at that period, some Greek writers would not have 
failed to speak of them, as their gigantic proportions must have 
rendered them remarkable in all times. Besides, we can in some 
measure judge of their age by the emblems which are repre- 
sented on them. These emblems all belong to the rdigion of 
the present day. Now, the mythological notions to which they 
refer are found developed only in treatises posterior to the Ve- 
das, since the pantheism of the vedas is entirely metaphysical. 
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The temples which we know are therefore less ancient than the 
Vedas. 

As to the vedas themselves, or sacred books written in San- 
scrit, we know their age by means of a calendar which is found 
annexed to one of them, and which gives the position of the 
vernal equinox. Now, by means of the known laws of the pre- 
cession of the equinoxes^ we have been able to see in what year 
that calendar must have been closed. It ascends to 1600 jrears 
before Christ. 

I'he vedas contain an exposition of the religious philosophy 
of the Indians. The oupavedas, which are of the same date, 
are composed of various scientific treatises on music, medicine, 
war, architecture, the mechanical arts, &c. These two works, 
as well as some very long poems, are written in Sanscrit, a lan- 
guage which is not at present spoken,^— a language the most re- 
gular that is known, and which is especially remarkable for the 
circumstance that it contains the roots of the various languages 
of Europe, of the Greek, Latin, German and Sclavonic; so 
that, to find even the first instrument of science, namely, lan- 
guage, it would seem that we must go to the Indians in search 
of it. The astronomical part of the vedas contains few rules. 
Those which the Indians at present possess for calculating eclipses 
belong to much later treatises, and which all bear their respec- 
tive dates. These treatises are in verse, and are. learned by 
heart by the Brahmins of the astronomical caste. 

It is well known that, in the last century, Bailly mmntained 
that there had formerly existed in India a very advanced astro- 
nomy, of which the present astronomy is but a feeble remnant. 
His theory rested principally upon the circumstance, that the 
Indians possessed methods of calculating much more perfect 
thiHi would seem compatible with the low state of the mathe- 
matics among them. Admitting the fact, what are we in strict 
logic to infer from it? That the Indians in former times 
were a little more advanced than they are at present. But this 
past time, perhaps, is not very remote. It might evea be ad- 
mitted, with M. Delambre, that the Indians have not invented 
the forn^ulae of' calculation, but that they received them ready 
made from the Arabians. These formulae are far from being > 
so perfect as Bcully supposed ; but their very defects have served 
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to prove the fUrity Df the thoorydf which we speak. The 
Indians boast of possessing a long series of observations, which 
gd bade to the year 4000 before Christ, a p^od at which, ac 
oording to them, there was a oonjunction of all the plants, If 
they have actually oliserved this ooDJunetion, we can, by means 
of calculation, confimi its reali^. This it has been i^ttenapted 
to do. Now, it has been found that this oonjunction did not 
exist ; and it has been moreover disoovered, that if, in the i^ 
trograde calculation, in place of making use of the corpeet for- 
mulsd which we now possess, we were to employ the defective 
formulas of the Indians, he would arrive at an erroneous result, 
but at one which, for the epoch indicated, would give the ap. 
pearance of a conjunction. 

There results from these facts, and several others, which we 
owe to the researches of mi English philosopher, that the aq- 
dent Indians had neither an astronomy of any degree of ad- 
vancement, nor a regular geometry. As to the natural sdenoes, 
they must have possessed some slight knowledge of them, as 
their commeri^ which was yery flourishing, made a great va- 
riety of substances pass through their hands ; but these spieno^ 
never made any connderable progress among them. Their be^ 
ing prevented from touching dead bodies, and the horror which 
diey had of skins, must have {d^eed an insurmountable barrier 
m th^rway. In diort, all that the Indians could have ccmimu- 
nicated to the Egyptians, was their metaph]irsios, their mytho.- 
\ogfy and thdr eon^tution. 

Eg3rpt presented drcumstanices highly favourable to the de- 
velopment of the sciences, of which it had received from India 
only an imperfect germ. From the extreme fertility of its ter- 
ritory, the inhabitants had abundant leisure to devote to study, 
and being condemned to Inactivity during the time the riv^ 
kept them pent up in their towns, they could not fail to be in- 
clined to meditation. 

The Inundation itself, by giving the Egyptians wants un- 
known to other nations, induced an activity of mind, and led 
them to a multitude of useful discoveries. The necessity of re- 
tracing the boundaries of properties, aft^r the. river had letir^ 
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into its b^, led tbem to invent surveyipg,' and the desire nf fa. 
dlftating the flowing off of the paters, taught them thwart of dig- 
ging canals They seem to have paid early attention to the study 
of the cele3tial phenomena, which filcnie oould afford than th^ 
means of foreseeing the motions of the Nile ; and as the extreme 
purity of the atmosphere was favourable to this study, they made 
more progress in astronomy than any other nation. 

The Egyptians made gn?at progress in architeoture also, for 
having been induced by circumstances, of which we shall pre- 
sently speak, to employ a great portion of their riches ip build- 
ing, they had excellent materials in abundance, which the river 
permitted them to transpcMrt with ease. 

Religion was not in Egypt, as it was in India, an obstade to 
the progrera of the natural sciences. On the contrary, it im- 
posed in some measure an obligation to cultivate them ; and, in 
fact, not only did it borrow many o! its emblems from the animai 
kingdom, but it also necessarily excited attention to all those 
animals which it had pronounced to be sacred. 

This part of the Egyptian rdigion did not oomefrcnn India, hut 
originated in Ethiopia. It is probable that the Ethi<quans, before 
the arrival of the Indian colony, had been addipted to fetishism, 
as are in general all the tribes of the negro race, and that they 
would not adopt the new religion without mingling with it • 
part of their old superstition?. But in whatever manner thi|^ 
religion was established, it is certain the priest attached at least 
one animal to each divinity. The hawk was consecrated tp 
Osiris, the ibis or the cow to Isis, the crocodile to Saturn. In ^aoh 
of the temples in which these divinities were worshipped, there 
were brought up several of the animi^s which were dedicated 
to them, and which themselves in some measure ^ared in tlie 
divine honours ptud to their patrons. Thwe were thus affords 
ed constant opportunities of obsa^ing their external forms and 
their habits. There were even occasions of observing their in-t 
temal structure, as it was customary to embalm them after 
death. 

In Egjrpt the same horror towaid dead bodies was not en* 
tertmned as in India ; not only were the bodies of sacred anir 
mals embalmed, but those of men also. Now, this practice 
could not fml to ^ve those who w^re charged with it a know,. 
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ledge of the form and position of the organs. It was undoubt- 
edly in Egypt that anatomy originated ; it was to that country 
that the Greeks resorted to study it ; and thither Galen made 
a journey expressly for the purpose of seeing the representation 
in bronze of a human skeleton. 

This much in respect to the observations on animals ; as to 
minerals, they in some measure presented themselves to obser- 
vation, being in Egypt not deeply buried, as in most other 
countries. They were known not only by their external cha- 
racters, but also by what we at the present day call their chemi- 
cal characters ; and we may here remark, that the name Che- 
mistry itself comes from the word chimy which was the ancient 
name of Egypt. As to what was afterwards called the Egyp- 
tian science, the Hermetic art, the art of transmuting metals, it 
was a mere reverie of the middle ages, utterly unknown to an- 
tiquity. The pretended books of Hermes are evidently suppositi- 
tious, and were written by. the Greeks of the lower Empire. 

All the books of the Egyptians are lost ; and .thus, in pur- 
suing the history of the sciences among them, we have perhaps 
fewer resources than in tracing it among the Jndians. There 
remains a catalogue of the sacred books of Hermes, which Cle- 
ment of Alexandria has preserved in the sixth book of his Stro- 
maia. The books of Hermes were held in great veneration in 
Egypt. They were carried in procession in the religious so- 
lemnities, and every priest was obliged to have by heart at least 
the part which related to the attributes of his order. These 
books treated of religion, the arts, medicine, and several other 
sciences ; but it is remarkable that they did not speak of his- 
tory, whence it would appear, that the Egyptian priests had the 
same repugnance as the Brahmins to preserve by writing the re- 
membrance of the events of which their country had been the 
theatre. We have therefore no annals of Egypt ; but we have se- 
veral lists of their kings preserved by Eusebius and other writers. 
These lists do not agree well together. They may, however,, 
be useful for being consulted, provided the cause be not for- 
gotten which probably introduced into them the confusion 
they exhibit ; for it would appear, that in ancient times Egypt 
was divided into independent states. The names of the sove- 
reigns of all these small kingdoms have been handed down to 
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us ; but^ instead of presenting them in linear series, the writer^ 
hove plaqed them in the same line, as if there had beena ri^ 
gular succession. This mistake has greatly contributed toinisrt 
lead several. modern writers^ and to induce them to refer tQ.% 
very remote epoch the origin of the Egyptian nation. 

The conquest of the. shepherd kin^ abolished ^1 the little 
principalities, and subjected Egypt to a single domination^ iVf- 
ter the expulsion of the conquerors, the victorious dynasty be*-^ 
came in its turn sole master, and thenceforward the imiori b^-* 
came definitive. It was by this union that the Egyptian. natiqn 
became realljik powerful, and it was after this period alone, that 
it could undertake great works. The recent discoveries of M*. 
Champollion have afforded us an undeniable , proof of this* 
Having found means of reading the names of the ^vereigns 
inscribed in lyeroglyphic characters upon the monuments, he. 
has found none anterior to the seventeenth and eightecaith^ 
dynasties, that is, to those which expelled the nomadic con* 
querors ; and it is probable that most of the edifices which bear; 
the names of these princes, and which appear to have beei^ 
raised in honour of them, were not built until long after their, 
death. 

As, in the d^ciency of books, we rest our herpes of obtam* 
ing some documents upon the monuments^ it is of importance 
to determine their age, at least in a relative manner. This m^y 
be done by comparing the style of their architecture, which, 
simple and rude in the more ancient times, acquires elegance as 
we approach those more modern. 

The pyramids, which, however ostentatious, evidently belong 
to the in&ncy of art, are certainly anterior to the columnar edi-^ 
fices, and those possessed of elegant proportions. Now, these 
pyramids, even by Manetho's account, were not built untij after 
the reign of Sesostris, the vanquisher of the shepherds. This 
much is certmn, that they did not exist at the time of the Jew- 
ish migration, for the Scriptures make no mention of them. It 
would even seem that, at this period, the Egyptians used brick 
in their public buildings, as they employed the Jews in manu-- 
fEu^ring. them in enormous quantities. Nor did the pyramids 
exist atjthe time of the migration of Cecrc^ a^d Danaus, as^ 
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the Grfeeks nefer iMtoited their form. The fh^t ftHoskxi to the 
splendid ed^/66es of 'Egyfi oeeurs in Homer, who spittkg of Hne 
faundred-gftted Thebes, and who, wkhout doubl, by this ex- 
pres^oii meant the gigantic propyket placed in the front ol 
temples, of which that dty, m fact, contained a great number. 

Most of the edifices which we know muiC have been built 
from the year 1000 before Chri$t to the year 550, the epoch of 
the invasion of the Persians. In fact, this was the period i^ 
which E^pt enjoyed her greatest prosperity. An exaggerated 
idea, however, would be formed of the power of that country, 
were we to judge of it only by the number and anagnificence of 
the monuments whieb have been left to us. It must be remem- 
bered that there bad been a gradual accumAibition of them for 
i^es; for, in a climate always equable, edifices built of grarate 
endure until they are purposely overturn^ed. It ou^t also to 
be rememberedj that Egypt, from her portion mistress of the 
commerce of Africa, must have acquired immense riches, and 
that all these nches must have been employed in the valley of 
the Nile, since beyond it there was m^htng but tand. Being 
unable, tbei-eftMre, to enlarge her territory, she covered it with 
palaces. A similar concurrence of circumstances produced the 
same results set Palmyra. Palmyra is an oasis of vt^ure ]4aced 
in the midst of the desert. It had no other advantage than 
(bat of possessing some springs, but this was enough to induce 
the caravans which went from the Euphrates to the MecKter- 
ranean to pass that way. These caravans came laden with the 
valuable productions of the East ; and during their short abode 
in the oasis, they left much gold, of which the inhabitants 
could have made no use, had they not emf^yed the greater 
part for raising temples and palaces. 

In modem times, Genoa, enriched in the same nuumcr by 
commerce, and restricted in her territory by the sea imd tlie 
Appenines, has reproduced, in some degree, the wondero of Pat 
myra and Egjrpt. 

Egypt, during the whole time of her prosperity, remained 
shut to strangers; but towards the sixth century before our 
era, troubles having arisen, and having brought on a civil war, 
the Y^aker party sought support in fi^'eign countries, and Psam* 
meticus first brought auxiliary troc^ from A«a Hinor. It 
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#as tlieii only tiMt the Gteeks conU profit bjr tfae advaoees 
whicb t^ Egypuans had made; and tbat Tbafes and Pytha* 
goras, and perhaps several other sages whose names have aot 
been preserved, went to be instnacted in the scfaooi of ilie 
priests. 

To judge of what the Greeks must have gained by this oom* 
tnunioation^ k is necessary to know what was at this period the 
Slate of knowledge in Egypt. Let us, in the first place, look to 
the mathematical sciences. 

It is certain that the Egyptians had a knowledge of hydrant 
lies, as they were expert in the art of digging canab; thai they 
bad ideas of mechanics, sinee, without very powerfui maobtnes, 
it would have been impossible for them to erect obelisks, and to 
raise the eaomious blocks whicii some of their mooameHts pre- 
sent. It is certain that they had tolerably peifect modes oS 
procedure in stereometry, of which a proof is given in the cut^ 
ting of the stones of their building& We know, further, that 
they were good surveyors. All this would lead us to believe 
chat they were pretty well advanced in the mathematical theo» 
ries* But, on the other band, if it be true that it m<!as oidy 
after his travels that Pythagoras discovered the theorem of the 
squ^nre of the hypotbenuse, it must be admitted that the gea- 
metry of the Egyptians was Mill in its infancy, or, at least, thi^ 
it was purely practical 

At the period when the first migrations were made to Greece, 
astronomy was v^ry little advanced in Egypt, as the lunar yeast 
alone was known. But as this science, as we have said, was 
very flecessary to tlie Egyptians, they devoted themselves to it 
with great application, and made rapid progress in it ; so that, 
when a communication was re-established with the Greeks, in 
the reign of Psammeticus, tbey had already adopted the solar 
year of 365 complete days. Soon after, they ma(k the addition 
t>ra fourth of a day, and ^us cante much nearer the true dura* 
taon. This reformed solar yem* was employed for ^il uses* 
As to the religioos yeu*, bavmg been regulated at an eailier 
period, it remidned with its S65 complete da3rs, without its 
being allowed to change it. It happened, in consequence, thai 
the festivals were gradually displaced — that they no longer cor« 
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responded to the same sideral epodis as at the time vfh&i they 
were instituted— and that, to retnm to them, they required ta 
pass through all the seasons in suocessiiNa. This period, at the 
end of vhidi every thing was restored to the original order, 
was what the Egyptians named the Great Year, or the Year of 
Synus. 

It is probable that it was only from the heliaeal rismg and 
setUng of the principal stars that the Egyptians succeeded in 
thus approximatively determining the lengUi of the year; for 
their means of observation were very impa'fect, and it is not 
believed that they had any other instrument than the gnomon 
tor measuring the heights of the sun. 

We m^ht be inclined to think that the Egyptians were very 
little advanced in general physics, were it true that they con- 
sidered fire as an animal which devoured the bodied that were 
presented to it ; but, perhaps, this was only the opinion of the 
vulgar, and not that of the learned. 

The Egyptians had very correct ideas on several points in 
geology ; they had well observed the laws of alluvial depositicAi, 
and at the present day we account for the formation of the Delta 
in no other manner than that in which it was accounted for in 
the days of Herodotus. They had discovered the existence of 
solids not only in the alluvial formations, but also in rocka 
Thus, it may be thought, that when Thales in Greece declared 
water to be the first principle of all things, he only gave a new 
form to the theories of the Egyptian priests, who alleged that 
the earth had arisen from the waters. 

The properties of minerals were tolerably well exaitained. 
The country offered every facility for this; the mountains 
which form the sides of the valley of the Nile exhibited, and 
in all their native lustre, various species of rocks ; in the lower 
part limestone, farther up sandstone, and towards Syene por- 
phyry and granite. Egypt was in some measure a great mi- 
neralogical cabinet. The necessity of passing along the smiJl 
valleys which run towards the Red Sea, led to tbe^liscoveiy 
of other minerals which do not occur in so great masses. It was 
m one of them that the mine of emeralds was discovered, wUcb 
supplied all those known to antiquity. 

The manner in which the Egyptians wrought fine stones, por- 
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phyry and granite, shows that they had the use of verydiarji^ 
instruments, and that they oonsequeutly were well acquaint^ 
with die art of tempering. Very little inxi, it is true, bai& 
been found in thdr cities and tombs; but this depei^ds upon 
the circumstance that that metal is easily destroyed. Beside$, 
various other metals have been found in them, and, among. 
oth«^, bronze, andfgold of great purily. They were acquainted 
with all our enamels and porcdains ; they knew how to make 
up the most brilliant and the most solid colours, and even ul- 
tramarine; in a word, they were infinitely more advanced in the: 
chemical arts than the Greeks and Romans ever were. 

We have said that the habit of rearing sacred animals in the 
temples, would have enabled the Egyptians to study the man^ 
ners of these animals, and to observe their forms with, cave ;. 
and, accordingly, they reproduced them with perfect fidelity in 
painting and in sculpture. We find on their monuments morei 
than fifty species of animals, so recc^nisable, that even when the 
figures are of small dimensions and merely given in outline,^ it. 
is impossible to mistake them. Thus we distinguish ia their, 
sculptures the great antelope, the or}rx, the giradffe, the large- 
eared hare, the sparrow-hawk, the vulture, the Egyptian goose, 
the quail, the lapwing, the ibis, &c. Gati, in his work on 
Nubia, has given a copy of a punting which represents the 
triumph of an Egyptian monarch^ Thare are seen in it. the 
different naUons offering to the conqueror animals peculiar to 
thdr respective countries. There are distinguished in it the, 
hunting-tiger, an animal which we have only known in Europe 
for about thirty years back, the aspc, coluber hofe, the crocodile, 
&c. Although in these representations the zoological characters 
have not been expressed, yet the general aspect is so well ex- 
hilnted, that a naturalist can always readily make out the ani- 
ma}> ^ven in the case of insects and fishes. In a painting brought . 
to France by M. Caillaud, and which represents people fishing, 
there occur more than twenty distinct spedes of fishes ; siluri, 
cyprini, and other species of singular form and peculiar to 
Egypt, all so faithfully expressed, that one can recognize them 
at first sight. 

It cannot be imagined that a nation which devoted itself with 
50 much perseverance and success to the observation of nature, 
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tbMdd hsf e oMincd itstl£ to the nxte oolfectingof frcm wUbom 
tttenrptiag to eomnd tkem bjr theories^ and to mowi fto prin* 
ciples. It iniut, therefore, be i upposdi, that there was at aoer« 
tadn epoch in the edle^ of the priestSy the koowledge Dot ooly 
of phiio8ophK«l and rdigioiM doetrines, but akp that of partis 
cubr ideiitific tbeorn. These theories doubticaft have been 
bat in conseqaenee of the opprearioB to which the sacerdotal 
caate w«8 rakgeeted at the time of the conquest of Caanbyses. 

The leaders of llie coloaiea which issued from Egypt^ poft< 
sessed in general bat a snudl part of the knowledge of whicb 
this privilq^ caste waa the depoBitorjr. They oarried with 
them obIj the pcactical residts^ The case wa9 different with 
the Hebvew legislator. He had been brought up by the Egyp* 
tian priests, Mud knew not only their arts, but also thek pbikK 
SDphical doctrinesi. His books shew us that he bad very perfect 
ideas recrpecthig several of the highest questions of natural phi- 
loaophy. His cosmogony especially, conudered in a purdy 
sdentific pcdnt of yiew, is extremely remarkable, iaasmucb as 
the order windi it assigns to the different epochs of creatioB, is 
pt^ectsely the srane as that which has been deduced from geolo- 
gical coorideradoBs. According to Gmiesis^ after the earth and 
the heavens had been formed and animated by light, the aqua- 
tic animids were cneatedy then plants, then terrestrial animals, 
and last of all maii« Now this is jnvcis^y what geology teaches 
us* In the dqpootes which have been first conarfidated^ and 
which, consequently are the deepest seated, there occur po or* 
ganie remains ; the earth, then, was therefore without inhabitaB(& 
In proportion as we approach the upper strata^ we find appearing 
al first shells and fenwms of fishes^ then ren^^s of large rep- 
tiles, then bones of quadiipeds. As to the bones of the human 
race, tJiey are met with only in alluvial depo^tes, in caves and 
in the fissures of rocks ;. which shows that man made Ihs a|>* 
pearance upon the earth after all the other classes of animids^ 

LbCTUBB FoURTH.^ — CrREECE. 

The Ghreeks did not receive the whole of their knowledge 
from Egypt. They had communications with the Phenidans, 
aad^'probably aho with the Babylonitms, as well as assuredly 
with the tribes of Colchis and Caucasus, from which latter they 
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ttmved r^HgHHK ritei» tliat diflbred glKttttj finom tlicHte lof 
Ae EgyptwiB. Biit» with Mped to the resok of aU these 
isarljr wMoMmsiitioQi) ire «» fediiopd ta mam cotqecturesy and 
CM only bope br aacoilDito poftse^auig any degree of aooum^^ 
bi0m the peiiad when Cadlmia earned the Pheaactan alphabet 
mto GMeoe. From thi9 epoch we have an uDfaiT>keii chab) and 
the Urtory of the Mended is baaed upon a Qootinuona aeriee of 
written documents. 

The tKaeiioe9» •oaoe iatrodneed among die Greeks^ were thfere 
ftee of the fetters which had retarded their progress among the 
other three nations, whose histxMy we hare sketched^ tb^ had 
no longer to su£&r fifom the irruptions of barbarians, nor from 
the interests of a privileged class. 

India, Assyria, and Egypt were, as we have siud, eoiintries 
quite open, and which, from the v^y nature of their ground, 
were incapable of being defended This was not the case with 
Gieeoe, of which the whdle central part bdng nkmntainous, aU 
fered great facilities for resistii^ an invasion. There each tribe^ 
separated from the others by deep valleys and passes, found niu 
Uiral ramparts in its rocks. An invader would have to con- 
quer the land foot by foot, and the parts which lie had subt- 
jected wau3d speedily withdraw themselves from his dominalion. 
AU the small iskmds connected with thi^ country were, in like 
manner, defended by their mere portion, and were enabled te 
preserve their independence Aooording^y^ Greeoe couki never 
long remain united under the same laws ; and perhi^ these 
circumstances, which depend upon the natural configumdon of 
the country, will, even in our time, rauler the edtnblishmeni of a 
central government extremely difficult. 

The settlements which the Greeks made on the coast <^ Asia 
Minor and Italy were not, it is true, so ea^y d^t^ed ; but 
when they were overrun, the learned men who had sprung up 
there betook themselves to central Greece, and carried to it the 
tribute of their knowlec^e ; so that the conquest of the cokxiies, 
far from retarding the civilization of the mother country, only 
served to advance it. 

Mythological forms were, in the East, cmly the emblematic 
expreodoB o[ a system of general philosc^y, and thus the 
priests were at the same time the learned men of the nation 
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In Greece; the external forms.' of reli^on only were recaved, 
without, however, any underistandtng of the'memiing concealed 
^der these emblems, so that the priests there were not in general 
more learned than the vulgar. They did not form a caste^ for, 
idtfaoiigh in the beginning, there had been a tendency to perpe- 
tuate the priesdy dignity in the same families, this scheme was 
ioted on within very narrow limits, and could therefore exercise 
but a feeble influence upon the constitution. 
• ? The 6oiences, therefore, at their revival in Greece, were com- 
pll^tely ^separated from religion, and consequently free in their 
progress ; while, in the countries in which a divine origin was 
Jrttributed to them, they necessarily remained stationary, as no 
one, without being guilty of sacrilege, could change in any re- 
spect a doctrine which had emanated from the Divinity itself. 

Epochs of the History of the Sciences in Greece, — The his- 
tory of the sciences in ancient Greece presents four distinct 
epochs. The first commences with the establishment of the 
Pelasgi in that country, and terminates with the arrival of the 
Egyptian colonies, about the fourteenth or fifteenth century be- 
fore our era. The second comprehends all the time that elapsed 
between the arrival of these Egyptians and the settlement of the 
Greek colonies upon the coast of Asia Minor, about the year 
1100 before Christ. The third extends from the establishment 
of these colonies to the time when the communications with 
Egypt were revived, about the year 600 before Christ. The 
fourth epoch commences with the journey of Thales to Egypt, 
«uid comprises the most brilliant age of Greece. 

Were we to refer to some writers of the Alexandrian school, 
*we' might suppose ourselves possessed of a very exact history of 
i^cient Greece. We have genealogies of the kings who reigned 
An that country, with quite as many details as those of the sove- 
reign houses of Europe ; but these genealogies, in which there 
-always figure at the head some mythological personages, such 
tts Jupiter or Neptune, are evidently not authentic. Thus, the 
history of the Greeks, before the time when Cadmus brought 
4hem the art of writing, is entirely cbnjectural. All that we 
*ttow is, that, previous to the arrival cf that chief, the Pelai^ 
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were not entirely in a barbiurous state, and that they were al* 
ready aequainted with several arts. ' 

The Pelasgi were originally fitnn India, of which the San^ 
sent roots that occur abundantly in their language do not per- 
mit us to doubt. It is probable^ diat, by.crdsnng the moun- 
tffins.of Persia, thqr penetrated as far as. the Caucasus; and 
that from this point, instead of continuing their nmte by land 
they ^nbarked ixi the Black Sea, and inade a descent uppn'the 
eoasCs^of .Greece. They founded several cities in that country, 
and there are still found in the places where ,they first settled, 
Thyrintum, Mycene, &c, remains of their buildings, known by 
the name of Cyclopean Walls. In the time of PausaniiiSyit 
w^ already known that these buildings were, anterior to the ar* 
rival of the Egyptian cc^nies, and that to the labours of tlie 
Pelasgi were owing certain ^gantrc works, such as the treasuries 
<^ Minias^ and the canals dug through Mount Ptous, to afford 
an issue to the waters of the lake Cqpais, and prevent the inun- 
dation of BoBotia. 

The religion of the first Pelasgi was much more simple than 
that of the Greeks. It was probably confined to the deification 
of certain powers of nature, and their representation under sen- 
3ible forms. 

The disturbances which took place in Egypt about the four- 
teenth and fifteenth centuries before our era, caused various emi* 
grations. Those which directed themselves towards Greece 
were pretty numerous. The best known are those of Cecrops, 
Danaus, and Cadmus. Cecrops, in the year 1556 before Christ, 
parried into Attica the mysteries of Isis or Ceres ; Danaus, in 
1485, brou^t over the thesmojAories ; and Cadmus, in 1493, 
imported the alphabet, whose oriental origin is sufficiently indi- 
cated by the form of the letters and the name which they have 
preserved. The cokHiies arrived with sufficient strengtli to es- 
tablish themselves in the country of the Pelasgi, and diffiise their 
civilization there. But, as we have said, their chiefs had only 
been half-instructed in >the sdence of Egypt, so that they only 
l)rought over the external form of the religion, without connect- 
ing, with it any metaphysical idea. Their divinities, although 
e^dently borrowed from the Egyptian mythology, henceforth 
Appf^ed only und^ purely human.forms, and this very anthro^ 
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pomorphisni was f aTOurdie to the progress of tbe gmphic srfts. 
What \n fact would sculpture fasve become, had it been oHifioed 
lo Che UdeMs forms rf those emblenialical faetngs la wfakh the 
priests badpenKm]6ed one of the ^tributes of the Diviittt]% bad 
it been lbr«ed to repre^aent a god with fcmr heads and an 
biuidiredhaodS) asin India, or irith the bead of a wolf or abawk, 
asiDE^iypC? 

A particular tribe, the H^ene^ which extended ka rule 
not onljF ofer the Peb^gi, but also over tbe foreign 4>oioiiie8 
aeided in Greece, ufctmately gave its name to tbe whole <3ouft- 
try. This trttie, which, undar die guidance of Deucalion, set- 
tled in tbe neighbourhood of Parnassus, came from tbe nordi^ 
and prdbably from Caucasus, as it was on that mountain that 
tbe poets represented Deucalion'^ father, Prometheus, as cbained. 
Now, the tribes of tbe Caucasus were certainlj acquainted with 
the doctrines c£ India through their connections with Ctdchis,' 
wluch was long, in a manner, the factory of their commerce in 
the European seas. The Hellenes were the earliest civilized of 
all tlie nations of Greece. It is to th^m that we owe the worship 
of Apolb and the introduction ctf the arts. 

The Greek religion, at the commencement, partook of its In- 
dian and Egyptian origin. The island of Samothrace, in which 
were established the most ancient mysteries, liad divinities whose 
4gmficative names still indicale the metaphysical ideas whidi 
wete connected with them. In Thrace, the part of the conti* 
nent in the naghbour hood of this isle, Orpheus, instituted reli- 
gious forms which resemble those of tbe east. The influence of 
Cecrops, however, prevailed, and pure anthropomorphism was 
establisfaed. This Orpheus was a priest and a poet at the same 
time. There are attributed to bim a ooUection of hymns, and 
aome works, in whidi there occur details respecting plants and 
i^nes, but <xAy cooddered with reference to theurgy. Neariy, 
at die ^ame epoch, Cfakon, it is said, dready studied dieir pro- 
perties iox the purpose of applying them to medicine. 

Chiron and Orpheus are reck(»ied aniong the heroes who, un- 
der tbe name of ArgonauUB, went to Colchis to conquer the 
Golden fleece. It is probable that this expedition lis not the re- 
presentation of a single fact, but rather the expression <^ tbe 
conuneree which was establisfaed by tbe way d the Mack Sea 
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wiAh the Batioo^ Qf ihe Cftuoimif £v«n Orpbeiw aeicl Chirmi 
might be merely the poetical representation, of the first ^fforta 
for ibe cttliivatioo (tf tim necessary lurta B^ tlvb as k may, 
real advances were made by the family of the Asckpiadfle, whids 
aacend^ nearly to tins period, ibat is to say about 1300 years 
befoce Chmt. 

A century afiter, the faaioiis Tn^an war took pbee, k whicti 
Uie Buropeaae iDonteiided sgmnst the Asiatics* The poems oC 
Homer, written ftbottl tbe year 950, that is about 900 years ^ter 
the event, shew U8« that at t}us pmod the arts had made coo«* 
sidefi^ progress. The mebds were finrged and tempered; 
arms chased and gflded ; ckHbs woven and dyed with the most 
brilliant colours. Sculpture and painting had also been in- 
vented. 

The Iliad and Odysaej contain some moral maxims ; but 
there are no traces in them of a philosophical doctrine, nor ev^n 
of a reK^ou« doctrine pnoperly so called. The gods are only 
men, stronger and more beautiful, but still vulnerable, and dif- 
fering from other men only in having the faculty of conoealmg 
themselves from view, and of rising in the air. 

The comparisons with natural objects which occur so fre- 
quently in the verses of Homer, shew, that at this period very 
Qocurale observations had been made on the manners of animak. 
Whai that poet compares a hero pursued by common warriors 
to a lion assailed by jackals, the picture which he draws of the 
habits of the latter animals is as correct as brilliant. 
, Hesiod may be con^ndered as the contemporary of Homer, for 
his two works bear the seal of the same epoch. In his Tbeo- 
gpny, we see mythological anthropomorphism in all its purity ; 
sooae £nt traces of pantheism appear in the history of the giants 
and Titans. In his book of Days and Hoursy Hesiod incul- 
cates upon men the necessity of labour, and gives some rales for 
their gnidanee. He speaks of the culture of com, the time cf 
tilling and sowing, &c. It b to be remarked that he always 
indies^ the time proper for these operations by the heliacal 
rising of a star, which proves, that if the lunar year was already 
estabtisbed in Greece, it was^ at least, little used in domestic fife, 
its mode of divi^on necessarily xendmng it inconvenient Ife« 
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tiod, in his book, names a certain number of plants, and points 
out their propiefties. 

c Such, in the ninth century before our era, was the state <rf 
knowledge in Greece, 

It was during the time which daps^ between the Trepan- 
war and the birth of Homer and Hedod, that the colonies 
wMch migrated to the coast of Asia Minor set out. Their 
emigration was produced in consequence of the revdiutions 
which took place in Greece, wh«i . the Heradidse made the 
conquest of the Peloponnesus. lonialns, Dorians, and Ecdians, 
left their country, and went to found, in Asia, a great numb^ 
of cities, some of which, such as Smyrna, Ephesus, and Miletum, 
soon acquired a high importance. 

When there were Greek settlements on both sides of the 
Egean Sea, the frequent communicatioi^ which were established 
between them, gave a new impulse to commerce, and "presently 
caused the riches of the east to flow in. The new cities were 
soon in a state to send out colonies themselves, and several bands 
from them went to settle on the shores of the Black Sea. 

A little more than two centuries after the conquest of the 
Peloponnesus by the Heraclidae, Greece was agitated by fresh 
troubles, the result of which was the almost universal abolition 
of royalty. This revolution gave rise to a new emigration, 
which, this time, taking a direction of^XMite to the first, settled 
upon the shores of Italy, in the country which afterwards bore 
the name of Magna Graecia. These Italian colonies, which 
soon became extremely rich and polished, were an additicmal 
means oi civilizatbn to central Greece. 

We now come to an epoch marked by two events which had 
a great influence upon the {»ogress of the sdences. The first 
is the re-establishment of the communications with Egypt, which 
took place when Psammeticus took Greeks from Aria MincH* 
into his armies, as auxiliaries : the other is the war of the Per- 
sians against the Greeks, the conquest of the colonies of Asia 
Minor, and the invasion of central Greece itself, an attempt 
which fortunately was not crowned with success. 

About 600 years befcnre Christ, Cyrus possessed himself of 
Media. His son Cambyses carried his arms' toward Egypt, 
subjected the whole of that country, and reduced the priests to 
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a state of great d^adation. The effects of conquests of this 
kind are commonly rendered less rigorous, because the victors, 
yielding to the ascendency of civilizftlion, adopt the manners 
and customs of the vanquished. In Egypt, such a union could 
Bot take place.' The Per^ans, whose religion rested upon the 
doctrine of the two principles, were in this respect evidently 
superior to the Egyptians, and they moreover h^ld the religion 
of that people in abhorrence, on account of the honours which 
they rendered to images. They theref(M« persecuted them 
cruelly* . . 

The same reasons rendered their yoke heavy upon the Greek 
•colonies of 'Asia Minor, when Cambyses^s successor Darius ,con7 
quered them. Oppression there arrested the progress of the 
arts^ and of poetry, as in Egypt it had stifled the philosophipa} 
and religious doctrines. The conquest of Darius threw upon 
central Greece a multitude of emigrants, who carried there^th^ 
knowledge which they had acquired in Egypt ; for, as soon as 
the gates of that country had been opened by Psammeticus^ 
Thales, Pythagcmis, and several other sages, hastened thither 
to be instructed in the school of the Egyptian priests. It may 
therefore be said, that if the successes of the Persians disquiet- 
ed Greece, so far from retarding its progress toward civiliza- 
tion, they even contributed to accelerate it. 

Xerxes, who reigned after Darius, attacked central Greece; 
but he was repulsed : and it is at this time that the most bril- 
Hant epoch of that country commences. In fact, philosophy, 
cultivated at first in the colonies of Asia Minor, and then in the 
Italian colonies, at length concentrated itself at Athens, and 
there, in a few years, arrived at a high degree of perfection. 

The Greek philoetophy did not originate from a single stem. 
It did not possess uniformity, because it was not confided to a 
single learned body. It was derived, it is true, by diflerent 
diannels, from the ancient Egyptian philosophy ; but the sages 
who went to drink at this source, each in his own manner, mof- 
dified the doctrines which were communicated to them, an^ 
formed different schools. 

(To be continued.) 
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On ttte HfighU <f the moa remarhabk Summits tftke Cardil^ 
kra ijfthe Andes in Pert$. 

To know the highest summit ki every chain of mountaitts, the 
highest mountain in every country, in every continent, in the 
whde world, has always been a fovourite object wkb mankind. 
Astronomical observations have permitted this reaearch to be 
extended even to the Moon, to M enniry and Venus. These 
planets have been studied of late with so much care, and with 
instruments so powerful, that it seems difficult to determine 
mcnre precisely than has already been done, the hei^t df the pro- 
digious mountains which cover their surfiice. The asperities of 
the Earth have also been the objects of constat^ research. The 
number of points whose several heights above the level of the 
sea, are irrevocably fixed, is very considerable ; and yet, not to 
mention countries which geographers have never yet explored, 
it would be difficult to say with certainty, even of the Hima- 
laya, Caucasus, the American ranges, and even of some chains 
in Europe, whether their culminating points have been accu- 
rately measured. Not but that the traveller may have, in every 
place, directed his attetiticm to the summits which appeared to 
him the highest ; but unfortunately sudi appearances are often 
deceitful, and bad substitutes for real measurements. The cir. 
cumstance of a mountain b^g more or less isidated, the incli- 
nation of its sides, its distance, the form, dispositi(» and height 
of the surrounding grounds, and finally the state of the atmo- 
sphere, are so many causes of fallacy, from which the most ex- 
perienced observer cannot get free, and wUch are removed cxdy 
by the barometer and geodesical instruments. Were it necessary 
to adduce examples in support of these reflections, many might 
be quoted. Thus we might say that, at the begiming of the 
eighteenth century, the Peek of Teneriffie was reckoned the 
behest mountain in the wotid ^, though, in the Alps of Switser- 
land> there were summits which sui^^oss it nearly one-third ; 
though many travellers had, on their return firom Peru, seen 
the great Cordillera of the Andes, and even vidted some of 
the populous towns that are situated on their table-lands, whose 
* See the Geography of Varenius, reviewed by Newtou. 
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lieigte; 16 far stiperior ta that of the Peak. We Migfit alsq re- 
mark, that the Pyrenees had been traversed by learned acade- 
micians, supplied with powerful instrumenls, and that they stilt 
gave out that Canigou was the highest top in the chain ; whereat 
we now know, that not only Malahite, MouMt Perdn, the Cy- 
lindre, &c. surpass it by 1968 feet; but also that, at a short dis- 
tance from this mountain, within the same limits of the deparU 
ment of the Eastern Pyrenees, there are summits which, accord-' 
ing to the late observations of M. Coraboeuf, exceed it in height 
nearly 460 feet. We need not be astonished then, if, from 
time to time, certain peaks descend from the rank, as to height, 
which was once insigned them. Mont Blane itself, so long in 
possesskm of the first place in the system c^ European moun- 
tains, came to lose it afterwards, from an imperfect measurement 
of the summits of Mount Rose. Now ChimbcM*azo has, in its 
turn, to lose its pre-eminence. This mountain, so celebrated in 
the works of Bouguer, of La Condamine, and above all in those 
of M, Humboldt, is not the hi^est in the world, as has been 
supposed for so many years *. It is not even the highest summit 
of the Cordilleras. 

Mr Pentland, an active and enterprizing naturalist, who was 
attached to the Peruvian embassy, was induced, by the love of 
science, to solicit a mission into Upper Peru, a region hitherto 
but little explored. During his journey he attended particularly 
to the heights of the mountains, and found that their elevation 
much exceeded what was generally supposed. 

The great mass of the Andes, from 14^ to 9Xf south latitude, 
according to Mr Pentland, is divided into two chains or parallel 
Cordilleras, between which there is a very extensive elevated 
valley. The south extremity of this valley is traversed by the 
river Desaguadero ; to' the north is the famous liake oi Titicaca, 
of an extent equal to twenty-five times that of the Lake of Gre- 
neva* This great valley forms a khid of table-land, the most 
elevated on the globe, except Thibet ; but, while Thibet pre- 
sents only ranges of mountain pasture, covered with herds of 
sheep, this table-land of the New World supports cities above ' 
the r^ons of the clouds, even higher than the snow-covered 
pinnacle of the Jungfvau ; post stations higher than the summit 

^ This has been proved already by the heights in the Himalaya range. 
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of Mont Bknc; \fhile its plains are covered ^th harvests of 
niaize» rye, barley, and even of wheat The banks of the Titi- 
caca formed the central part of the kingdom of the Incas. It 
is in one of the islands of this lake that Manco Capac was bom. 
It is there that we find the finest remains of the monuments 
that were erected by the Peruvians, during the time of their 
ancient civilization. The western Cordillera, that which, in the 
language of the country, is called the ^^ Cordillera of the West,"" 
separates the Valley of Desaguadero, the Thibet of the New. 
World, as Mr Pentland calls it^ and the basin of the Lake oi 
Titicaca, from the shores of the Pacific. This cluun contains 
many active volcanoes, such as those of Sehama, Arequipa, &c 

The eastern Cordillera separates the same valley from the vast 
plains of the Chiquiios and Moxos, and the declivities of the 
rivers Beni, M amore and Paraguay, which faU into the Atlantic 
Ocean, from those of Desaguadero, and the lake of Titicaca. 
This Eastern Cordillera is confined within the limits of the new 
republic of Bolivia, The lUimani and the Sorata, the two 
loftiest summits measured by Mr Pentland, are situated in this 
range. They not only surpass Chimborazo, but even approach 
in height to the principal summits of the Himalavas. 

Mr Pentland not being able to reach the top either of lUimani 
or Sorata, on account of the immense glaciers which covered 
their sides, measured their heights by means of trigonometrical 
operations. 

In measuring Illimani, the triangles were made to rest on a 
base measured along the side of a lake, situated at the very fbot 
of a mountain, and whose height above the level of the sea was 
determined barometrically. The angles of elevation exceeded 

The height of Sorata is grounded upon an operaUon which 
was carried on along the banks of the Lake Titicaca ; but this 
operation having made it appear only how far the top of .the 
mountain rises above the line, marking the inferior limit of the 
perpetual snows, it was necessary, in order to get the real 
height, to borrow the vertical co-ordinate of the snows, at, other 
points of the sanie ch^n, whare an immediate measure was pos^ 
sible. Thus we see diat the height of Siomta has been obtained 
less directly than that of Illimani. Mr Pentland is sure that, if 
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anj errors exist, they must be very trifling, or at least errors 
which cannot be called gross. If, then, we except three or four 
points among those which are marked in the following tables, 
all the other determinations of heights are the result of barome- 
tric mieasures, frequently repeated with the excellent instruments 
of M. Fortin. 

Heights of Mountains in Upper PerUy above the Level of the 

Sea*, 
Eastern Cordillera. 

1. Neoado di Sorata, .... 25,250 

It is the lofdest summit in this range, and is considerably 
higgler than the former. loftiest summit of the New 
World, CUmborazo, which is only 21,425 feetabore 
the sea. 

2. Nevada di lUimaniy which is situated to the eastward of 

the dty of La Paz, is - - - - 24,350 

2. Cerro de Potosi, - . . - 16,037 

This is the £unons metalliferous mountain, which gives 
name to the neighbounDg city. The behest point 
where mines are worked in the Cerro de rotosi, is 15,912 

fVestem Cordillera. 

1. Mountain of Tajora, or Chipicani, - - 18,898 

2. Mountain of Pichu; — Pichu^ composed of tradiite, - 18,603 

3. Volcano, of Aroquipa, .... 18,373 

This is the most perfect and picturesque volcanic cone 
in the whole range of the Andes* 

Passes (Cols) of the two Cordilleras. 

Paaa of Atlos de los Huessos, is - - - 13,605 

This pass is on the southern base of the volcano of Are- 

quipa- The name is from the circumstance of its 

being strewed over with numerous bones of beasts of 

burthen, who have perished during the journey : Hues- 

S08, in Spanish, signifying bone or bones. 

PtosofPaquani, ..... 15,227 

* The foUowinir are some terms of comparison : — 

EngUA Feet 
Javaher, in the Himalaya, . . . 25,745 

Chimborazo, in the Andes of Quito, . . 21,425 

The Elbrus, in the Oaucasus, accoiding to Dr Kupfer, 10,411 

McmtBlsAc, 1A,781 

PeakofTeneriffe, ., . .• 12»172 , 

Malahasen, in Granada, in Spain, . . 11,663 

La Malahite, in the Pyrenees, 11,421 

JAKUAKY MABCH 1830. Z 



Digitized by 



Google 



854 Heights of the Mountains in Upper Peru. 

Fmu 
At terms of comparison, we may mention, that, in the Alps, 

the Pass of the Forka, is - - - 8,301 

ThatoftbeCddeSd^^is - - - 8,071 

And that, lastly. Mount Cenis and the Simplon, are 

only - • . - 6,778 and 6,578 

Peruvian and Bolivian Cities* 

Lima, the capital of Peru - - • - 512 

Cochabamha, capital of the department of the same name, 8448 

This town, of which the population is 30,000 souls, is more 

elevated than the Great Saint Bernard, 
Ch«i|uisaca, or La Plata, capital of the new republic of Bolivia, 9331 
Tupisa, capital of the Bolivian province of Cinti,. - 10,004 

La Paz, near the source of the Rio Bexu, - - 12,195 

La Paz is the most flouiishing city jn JGiplivia* I^ Mgbt 

above the level of the saa surptsses. th^ ^^gbest fBuuBBikU of 

the Pyrenees. 

Oruroy near.to Deaa^ai^ero, • - 1^441 

Thi» city has a population of 5000 souls. . 
Puna, on the western shore of the Lake Titicaca, - ] 2,832 

The population of Puno is 5000. 
Chucuito, - - - - - 13,025 

This city, more elevated than, the highest summits in the 
Tyrol, had a population of 30,000 souls before the Indian 
insurrection excited by Tupac Aj»aru> 
The. grand place of Potosi, - - - 13^314 

The highest part of Potosi, - - - 13^668 

' Petosi Jthus occupies the same height as the Yung-Frau^ 
one of the most remarkable summits of tbe^ Alps' oi ' 
BenuB^ 

VmageB. 

Tiaguanaco, - - - - - 12,812 

This village, situated on the shores of the Lake Titicaca* is - 
celebrated for the ruins with which it is surrounded, which 
are remains of the most gigantic monuments ever erected ' 
by the Peruvians. 
The surface of die Lake Tiiicaca is, above the sea, • • 12,703 

Tacora, an Indian village^ - 7 - - 14,252 

Hamlets and Single Habitations. 

Hamlet and post-station of ChuIIunquani, - - 13>869 

Post-house of Ancomarca, - - - 15,722 

Here,' then, is a post-house situated at a height equal to that of 
Mount Blauc. It must, however, be^ remarked^. tfaaS» ^>wing to 
thd rigour of the climate, it is inhabited only three or fMr months 
during the year ; but the route is taken, during every season of 
the year, by travellers journeying from La Faz^ and other cities 
to the shores of the South Sea. 
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On the Chemical ComHiMitm of BrewHerke. Bj AmTBua^ 
CoNKiTLL, Esq^ F. R. S. E. (Communicated by the Aulibor.) 

The formula of 3 ^"^ | « + 4 Al Si^ + 34 H has been given 
Ca J "*" 

\yf B^r2&Kud for the constitution of this mitetal'*'; and, from a 

^tement made by Dr Brewster f, it would appear that Berze- 

Bu* had founded this formula on an fmalysis of Retztu& It 

gives, 

Sllka, .... 57.3Sd 

Altimdnay . . . 17*011 

S^-^l . . . 7.7» 
Lime, j 

Water, .... 17.872 
99.93S 

From somen^earches whidi I h^e made on the composition 
of Brewsteritey I barve been led to die conclusion that this fo^ 
mula does not express tbe* true constitution of the itinera!, when 
derived from its almost only locality, Strontian in Argyleshire, 
and we nnif t either i^ippose that some other mineral had beeH 
analyzed by Aetzios, or that certain of the above constituents 
may be replaced by other substances. The spechnens which 
I have exanoMd I have shewn to Professor Jameson, whose 
name wiH be a sniBcient sanction that no nlTstake exists ^ 
to their identity with Brewsterite. The most remarkable re- 
sult which I have obtained, is the det^ting baryta and strott- 
tki in tbe specimens under investigation ; and this circumstance 
has induced me to > offer this ^rt notice on tbe subject, i^ 
thoiigh my recfearcfaM ar^ not yet so far completed as to etv- 
able me to present a regular amdy^ of ^ minerat. The tfrst 
specimen in which I found these eatths^ consisted of a kind Hi 
crystallkie mass of concretions of Brewsterite^ thickly studded 

^ fitee Poggend. Anal xii. 1ft. 

\ ^nburgli JotiTnal of Sclerlde, iv; 316. The fcjittula has been thefe 
printed ty mistate, ^ S» -)- 4 A S + 8 Aq, instead of ^ S» -»- 4 A S» + 8 Aq, 

which 16 the formula corresponding to that in the text* In the AnnaL de 
Chin), et iPhys. xxxl. il. it i^ given in the latter form. 
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with well formed crystals of the mineral. The portions of it 
examiiied were first exposed in small fragments to the action of 
largely diluted muriatic add, to remove any calcareous spar or 
other matter soluble in such a menstruum. The decomposition 
was then effected by means oi carbonate of soda, as. the action of 
strong muriatic acid, although considerable, seemed not com- 
plete. Thinking it possible that the baryta and strontia might 
have been mingled, in some form or other, as impurities in the 
less perfectly crystallized portions of the mineral, I selected 
from a different specimen, a small quantity of well formed crys- 
tals of Brewsterite, with some small portions, which appeared 
to be fragments of crystals, my object being to avoid amorphous 
matter as much as possible. What I thus selected was first ex- 
posed to the action of water, acidulated with muriatic acid, for 
the same reason as before. It was then reduced to fine powder, 
and fused in pladnum foQ over the spirit-lamp, with a mixture 
of the carbonates of soda and potassa. After separating silica 
in the usual manner, and (»^pitating by ammcmia, carbonate 
of potassa was added to the residual liquid, and the whole eva- 
porated to dryness. Whatever was soluble was then removed 
by water. The residue, after being wad^ and ignited, dis- 
solved with effervescence in dilute nitric acid, leaving a very 
slight dark residue. The solution by spontaneous evaporation, 
gave white crystals, which were chiefly thickish tables, and were 
not altered by exposure to the air. There was hardly any trace 
of deliquescent matter, shewing that the mineral could contain 
no notable quantity of lime, an observation perfectly supported 
by my examination of the other specimen. The crystals were 
next folded in platinum foil, and ignited over the spirit-lamp, 
to drive off the nitric add. The residuum, which was dark 
coloured, was dissolved in dilute muriatic acid. The solution 
was set to evaporate spontaneously, and gave a mixture of tabu- 
lar and of long prismatic crystals, partiidly coloured yellow, as 
by a salt of iron. The prismatic crystals were taken up by hot 
alcohol, and recrystallized from a watery solution. Both the 
tabular and the prismatic crystals, by ignition, became darkish, 
and wben redissolved in water, left a dark colom^ residue, 
which seemed, to a great extent, insoluble in muriatic acid, and 
gave traces of iron. The watery solutions, when recrystallized. 
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gave well characterized crystals of muriate of baryta and mu- 
riate of strontia, the former bring the more abundant of the 
two. The former tinged the flame of a candle slightly green 
or greenish-yellow, and the latter gave the well known fine red 
of salts of strontia. Both, when dissolved, gave white precipi- 
tates, with sulphuric acid. 

On decomposing a quantity of the first mentioned specimen, 
by carbonate of baryta, I got no trace of alkali. 

It is thus plain, that lime and soda do not enter into the con- 
stUution of the specimens examined by me in the quantity 
given by the formula of Berzelius. I have also reason to believe 
that silica and water are not so abundant as shown by that for- 
mula. The precipitate by ammonia, I have little doubt, was 
principally alumina. 

It is not impossible that, as in Harmatome, baryta may be re- 
placed by other substances, a rimilar replacement may occur 
with respect to this mineral. 

I am unwilling to ofier any opinion at pesent as to the quan^ 
tity in which baryta and strontia exist in this mineral It ap- 
peared to me, however, in my examination of the first spedmen 
I have mentioned, that the baryta and strontia together, and 
including the insoluble readue remaining after ignition of the 
muriates, amounted to somewhere about 15 per cent, of the 
mineral. But I wish to be understood as giving no definite 
opinion at present on this point, or on the relative proportions 
of the two earths. 

Suppofflng the earths to exist in the mineral in the state of 
silicates, which appears to follow from the preceding researches, 
this mineral will afPord the second instance only, so far as I 
know,, of baryta occurring in nature in any other state of com^ 
bination than with sulphuric or carbonic adds, Harmatome being 
the first instance ; and should the strontia be found to be in 
sufficient quantity to form an essential constituent, as my re- 
searches, so far as they go, seem to show, it will be the first in- 
stance of this earth occurring in nature, unless as a sulphate or 
carbonate. 

I shall proceed in completmg a regular analysis of this mine* 
ral as soon as posuble. 
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Queries respecting the Natural History of tJte Salmon, Sea- 
Trouty BvU-Trouty Herling, ^c. By Sir William Jar- 
dine, Bart. F. R. S. E., M. W. S., fee. 

Xmm viJue of tb^ Sulroon Fiaheriw in Great Britmo hm de- 
creased so much.of jy»te y^r^i wad p^ticultrlym the ootth of 
^agl4Qd, <i^^wth of ^cQtteod* tbftt ^ rfwe4y fw it, jndqpen- 
4^rit^ its iiiiter48t»f a. difficult wd WftioW^ question in Hs^ 
tm0l Hiftopy, will bajoroe of mMtl^ impomnf^ to proprifsta^ 
Tik^ following Queries ^e proposed, with tim viewiind with 
the Kpp^ of ts^vAng soipe ir^jrmfttion upon the oaturdl history 
and economy of this valuable species. It ,i» .only byrWtiTing 
a^ aijeorn^t l^nowljedge of 'n» yi^iou^ tebite, nn^ tho^e of the 
qaiems allied to it, wbv?h ifrequent ,oiir riv^M i» almost :equal 
numbers, that we can hope to devise <or accomplish any means 
oC inesr^asing the. production, or of decreasing the oertainly too 
eo^ten^ive destruction of it in its different states. 
. The Queries jrelate only to its natural history,, and answers 
ta^. e;aroei^tly rtquested, stating facts relative to the opinions 
gil^n, with the suggestion of additional queries, or any thing 
that willteud to illustrate. Uie bistovyiof ibe speoes. 

.Address the Answers to ^r William Jardine, Jardinei^Hall, 
hy Jtipokerbie, Dusnfrii^bire. 

Sakwin» 
\y. At whst age do SalmpQ covmn^c^ fpfrnui^? m^ how often 13 it w^ 
^osed thjat they have migrated to and from the sea, previous to their fir^t 
I*arting^with the spawn ? 
• '9k Do the* males «ml females attain ttistutlty at the siitne period or age? 

§n449 sll^an^^i^^.spiitfmjpesrijr stsi^Q^f^^ 

•3, >t wl»t tinie flo t^|9 jowg, wfry^fifst learjB4ie.4vsni ? 

i. When do the young, or fi^, first return to the rivers ? 

5. What is the size, weight, arid appearance of the fry, on their first re. 
turn from the sea, and under ^hat denominatioii do they then go R 
' '0> \hm^ th$y ip &r snived At<iaiiinrily is to fipawti, . and fce.prodiiothre, on 
their first return fi*om the sea, or previous to a second migration ? 

7. Are Any ^A known to shed their spa^n abortively, beforft tfe^y arfive 
at their full growth or maturity? or is the spawn oJ)9ervable in* youi^ fish 
retained until the parents attain the ordinary growth and size of the species 
when it is known to be productive ? 
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Griiae. 

8. Are Giilie immature salmon, and if thej axe^ what is tbeir age ? 

9. What is the distinctive character between a large Grilse and a tmaU 
JSahmm? 

10. At what season do jprilses flrst appear in the rivers ? What is their 
weight ? and are they supposed to be the fry of the same year, on their first 
return from the sea ? 

11. Have the fry been marked, and aflenr^rds taken as grilses in the 
course of the same year, and have grilses been marked, and afterwards taken 
as full grown salmon ? 

12. Is it supposed that any sexual intercourse takes pla<^ between the 
salmon and other species of the g^us, thereby prodiicing a mongrel ot inik- 
«d breed of fidi ? 

WhUiwffs and Sea-TrouL 

1& l>oes llie WMmg of the Tweed ever become a salmon.*«if not> to 
what size and weight does it attain ? 

14. Is the WhiUing of the Tweed known by any other name in its vari- 
ous stages of growth ? Does it spawn, and at what seasdn? What are its mi. 
jgrations ? 

15. Is the Sea^Twut of some other rivers the same with the WhHImg of 
Jthe Tweed ? Is it found in all rivers containing salmon ? Does it spawn ? 
Is the young, or fry known — and what are its migrations ? 

IfeHmg*. 

10. Is the jr«ii^ or INr/tfi^ of the Annan and Nith, :and the ITMfMnp of 
the Eak in Cumberland, the same with the Fwnoek of the west coast of Scot- 
land, and the Sevrin of the Welsh rivers ? 

17. Is the Reriing found in the rivers on the eastern coast of Scotland, or 
in any of the rivers in Eiigland or Ireland, and under what name or names 
is it there known ? 

16. Does the HerUng spawn, and at wliat seafon ? and is it known in any 
intermediate state between the fry and HerUng 9 Is the fry known, and 
what are its migrations ? 

BulUTrmU, 

19. Is the Buli-TnnU of the Tweed the same with the salmon-trout of 
the Tyne and T^es, &c. ? and is it known by any other name during its 
growth from the Fry to maturity ? 

90. Is the Parr met with in 4dl rivers containing ailmon ? where and 
when does it spawn? Is it the same with the firmdUt^ of the North of 
England, and the SkMing of Wales ? Is it supposed to be a perfect fish, or 
the fry of some species of salmon ? 

21. What is the'fifreiy (Saimo Eriox) of Dr Fleming ? What are its states 
from the young- to the adult ? -What are its migrations ? 

2SL Are there any spedea of migmtory salmon, distinct from those above 
mentioned, known in the rivers of your neighbourhood ? 

• The H«l^ MBU tobe lli&«al«H> ^Jbtwof Dc £)mta«>t «' Bxltiih Aakute," aadmott 
Idithyologists. The species has not been thoroughly investigated. 
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Chi the vaHau9 PreparaiioMs of Milk^ partktdarlff <^ MareiP 
MUkj used by the Kalmicck Tartarn. 

X HK ordinary drink of the Kalmucks, and which forms an es- 
sential part (tf their food, consists of various preparations of the 
milk supplied by their cattle. The mares yield milk as wdl as 
the cows; and, for several reasons^ they prefer the former. 
When fresh, this milk has a taste of onions, which is very repul- 
jiye ; but, in prc^rtion as it sours, if the operation is performed 
with cleanliness, it becomes more liquid than the odier, acquires 
an agreeable vinous taste, and neither forms cream nor coagu- 
lates. In this state, it furnishes a wholesome and refi^eshing 
drink, and which, when in sufficient quantity, froths in a re- 
markable degree. The cowl's milk, on the contrary, both on 
account of the cheesy matter which it contains, and its disagree- 
able taste, becomes unpleasant to drink when it sours; and, in 
persons not accustomed to it, induces colics and diarrlioeas, al- 
though the Kalmucks themselves experience no inconvenience 
from it, unless they have neglected to boil it. This they do, in 
the first place, and never use it until it has undergone this c^- 
ration, without which they would be exposed to the inconve- 
niences with which sour milk affects Europeans. In like man- 
ner, the Kalmucks do not relish water that has not been boiled. 
Poor persons, to prevent their being reduced to the necessity of 
drinking it pure, mix it with their milk, in the proportion of a 
third part or half, in order to make the most of the latter as a 
drink. 

The milk is therefore heated as soon as it is withdrawn from 
the animal ; and, when warm, it is poured into a large skin bot- 
tle, with which the poorest hut is furnished, and in which there 
is always a remnant of sour milk sufficient to sour the new milk 
after it has been stirred vrith a stick kept for the purpose. 
Those bottles are never washed or cleaned. They are therefore 
always incrusted with cheese and dirt, and th^^ell emitted by 
them is sufficient to shew whi^ they con^uPf But it is precisely 
in this that the secret for making the milk undergo the vinous 
fermentation consists. If it be intended to sour milk in empty 
or new bottles, all that is necessary is to put into them the least 
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drop of the miUc-braudy to be presently described, or a Uttle e( 
the curdled milk that is found in the stoimch of young lambs. % 

All, the pref^ralions of milk are comprehended under the 
name of Tchigan. The drinks prepared from pure mare^s mjlk 
(the Koumys of the Tartars), are named Gunna Tchigan, 
or Horse Tchigan ; those into which mare^s milk and cow^s 
milk enter,, are called fiesrek ; sour cow^s milk is named Airek, 
and all kinds of .fresh milk, Ussoun. 

In summer, and in. general whenever their flocks yield them 
miich milk, the Kalmucks do not fsi\ to inebriate themselves 
with the strong drink which they derive from it. Mare'*s milk 
affords, most spirit, and the milk of the cow affords much less, 
especially in winter when the fodder is dry. Sheep's milk is 
never employed, as it does not contiun spirit. 

The milk intended for distillation is only allowed to remain 
twenty-four hours, in summer, in the skin-bottles to sour ; but 
in winter, and in cold weather, it. may be left two or three <lays 
to be rendered fit for distillation. The cream is not taken off; 
on the contrary, the milk is agitated very strongly, from time to 
time, with the stick, and the butter which forms of itself on the 
milk, or even on the common Tchigan, is removed and employed 
for other uses. 

Notwithstanding the numerous testimonies on the subject, 
and the daily experience, not of the nomadic tribes alone, but 
also of all the Russians, many people in Europe cannot conceive 
how a spiritous and inebriating liquor could be obtained from 
milk. But it cannot be supposed that those travellers who have 
repeatedly seen these tribes distil their brandy from milk, with* 
out adding the least vegetable matter to the original liquid, and 
then, in their unbridled passion for debauch, drink until thev 
stagger and fall, have said so merely to impose upon the public^ 
Nor can it be objected that the weakness of their head renders 
them liable to be easily inebriated by the vapours of the milk, 
for the Kalmucks can take very large quantities of grain brandy 
without losing the use of their le^ ; and there are Russians, 
who, although professedly great drinkers, are sooner inebriated 
than the Kalmucks by milk-brandy, and often even by the sour 
milk of mares, and yet are extremely fond of this kind of drink. 
I am aware that strangers have in viun tried to make milk- 
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brandy. I ahall cren ooDfett thai I bad a trial made under mj 
own ^es, at Sdenginak, by Kalmud^s, and was so unsueoesrful, 
that I only obtained a watefy fluid which had ti|e onell oi sour 
milk ; but the reason of this was, that two dean vessels had 
been used. On the contrary, whenever I allowed these peofde 
to use their own vessds, abundant alcoholic vapours were pro- 
cured. It is, therefore, an important point to- detamine, by 
means of vessels impregnated by loi^ use, with a strong smell, 
and the remains of sour milk, that oudden souring whi^ deve- 
lopes a spiritous prindple. This fermentation of a rare qiecies, 
and entirely ^n generis^ can only be brought to -the desired 
perfection by frequent repetition of the process, just as, accord- 
ing to Russel *, the thick nulk {kban)^ which the Arabs ha- 
bitually use for making cheese, can only be obtained by pro- 
ducing the coagulation of the fresh milk by means of a milk 
previously ourdled, or, in other words, by the cohdbaticm many 
times repeated of curdled milk. 

After describing the process of distiUatioD, Fallas remarks, 
if the brandy is made from cow^s milk, what is ol^atned is eqiMd 
to the thirtieth, €x at most to the twenty-^fifth part of the mass; 
but when from mare's milk, it equals the fifteenth part The 
new fluid is pale and watery, and does not inflame ; but it keeps 
without spoiling, in glass bottks, like weak com-bnUidy. The 
rich Kalmucks, render it stronger by -several distillations, and 
they have names £sr the products of eadi reotifioadon. The 
aarki is named dang after its first rectification ; arsM^ after the 
second ; TchorUa, after the third. They seldom go fafrther, al- 
though the rectifications are sometimes pudied to six. The 
names given to the two last are chitngsta and dmg^^ The 
Kalmucks are generally, however, content with the products of 
the first distillation. 

The receiver has scarcdy been filled when th^ pour the 
brandy warm from it into a large wooden vessel with a ^x)Ut, 
from which they fill leather bottles or gourds. 
. it is customary for the boat, with whom the company i& then 
to pour brandy into a vessel, and afterwards to tlux»w part of it 
into the fire, and part towards the hole by which the smoke is- 

• RussePs Aleppo, p. 54. 
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'saet to render the spirits of the ajr or bb tutdwry angel pro^. 
tious. Lastly, the warm brandy circulates among, tbe oompany, 
composed of kinsfolk and 6iends, hi Jwrgttr^iips, which often do 
not hoki less than a bottle. If a. Uttleisi left, it is heated again 
before it is drunk. This milk brandy, on account of the 
aqueous parts which it contains, does not inebriate jo eaaUy 
•when a small quantity is taken, as brandy made from gmin; 
but it is found, by the example of tfie Russians and all the tribes 
of the Stej^s, that the drunkenness which it causes continues 
longer, and entirely destroys the appetite. On the other hand, 
it does not produce violent headaches like convbrandy. 

The rich Kalmucks and Mongdb are in the habit, when they 
pass the winter near towns, of distilling with or without milk 
brandy from leavened bread. The product, it is said, is strong- 
er and has a keener taste than milk brandy. The residuum of 
the distillation of milk brandy, which is sharp and has a smell 
like wine lees, is applied to various uses. {Sometimes it is mixed 
with fresh milk, and immediately eaten ; sometimes it is appHed 
ibr preparing sheep and latnb skins ; sometimes the women boil 
it> either by itself, or, if it is too sharp, with a mixture of sweet 
milk, until 4t thidcens, and then pour the cheesy substance into 
-bags, which, when thoroughly dried, they throw into heaps. 
They also, like the Tartar tribes, frequently form it into round 
cakes, which they dry in the sun, and keep principally fbr jour- 
neys wid for winter use. The residuum of distiUation is called 
iossanj sand by the Mongols tsaikha. The cheese formed in 
heaps is named ehotetmyJc, that in cakes, i^ro^^otm. 

They make another kind of cheese also, chiefly of sheep^s and 
goats' milk. The fresh milk is put into a kettle mth a like 
sour milk (edereksen ustnm)^ or some remnant of brandy (bos- 
sa^.) They are well mixed, and then Icfft for some time to 
aour. 'Fire is then put under the kettle, and the mixture lis 
stirred while it boils briskly, that the cheesy parts may be con- 
certed into a- kind of froth fAroo^own.^ When all the aqueous 
fNurlsof the milk are expelled by boiling, a little butter is added. 
The whole is again stirred, and left upon the fire until the froth 
begins to dry and turn brown. It is then ready, and if pro- 
perty prepared, has an agreeable taste. 

The Kalmucks make their butter in the following manner ;— 
A sufficient quantity of cow's or sheep's milk is put into a ket- 
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•tie, !|nd boiled for'M>me time, after whi6h there is added 4 little 
aour. milk cream (areyn.) It is then withdrawn and allowed to 
stand until it sotirs, which does not require a whole day. This 
milk is then beaten with a kind of butter stick, and poured into 
an earthen pot or other vessel, when the decomposed butter 
comes to the surface, and is placed in vessels, skins, or dried 
stomachs, in which it is kept. If the milk still seems to con- 
tain fat, it is again treated in the same manner. This milk is 
called toseoun by the Kalmucks, and oeroema by the Tartars *. 

Analyses of Limestones J¥om the QMorries belonging to the 
Earl ofElgm^ near Charlestown^ in Fiftshire. By A. Ro- 
bertson junior, Inverkdthing. Communicated by the 
Author. 

X HSS£ limestones were taken from three di^erent strata of the 
vast deposite of mountain limestone^ which is so extensively 
quarried in the neighbourhood of Charlestown. As this lime^ 
stone is extensively used for building and the purposes of agri- 
culture, and, besides, belongs to an interesting formation, I con- 
ceived that a chemical analysis of its principal varieties would 
prove acceptable not only in an economical, but also in a gedo- 
gical view. 

A full detail of the modes of, analysis was sent to Prcrfessor 
Jameson ; but, as the processes contained nothing further than 
an accurate employment of the most improved methods, I do not 
conmder it necessary to lay them before the puUic. 

1. Limestone of a grey colour^ wiih foliated structure. 

At the instant when brokai, a very peculiar and disagreeable 
odour arises from the fresh fracture, which, however, is dissipa- 
ted in a few seconds. It afforded the fdlowing omstituent 
parts: — 

Carbonic Acid, 41*2 ; Lime, 50*2 ; Magnesia, 1*44 ; Alu- 
mina^ 1*25; SiUca, 5*56; Iron, 0*28; Manganese, a trace; 
Carbon, 0*13 ; Naphtha, a trace ; = 100*06. 

* This article is drawn up from a MS. of the late Professor Pallas, of 
which an account is given in the ninth cahier of the Memoirs of the ^* Museum 
d'Histoire NatureUe.** 
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9,, GreyisJiJyrown Limeskme^ with splintery fracture. 
When fresh br^l^en, like the former, it emitted a foetid odour, 
which was of momentary continuance. It afforded, on analysis, 
the following ingredients : — 

Carbonic Acid, 4£-3 ; Lime, 61-6 ; Magnesia, 0-92 ; Alu- 
mina, 1-8; Silica, 2-76; Iron, 0-35; Manganese, a trace; 
Carbon and Sulphur, 0-26; Naphtha, 013; = 1001«. 

3. Compact a^k-grey Limestone. 

On breaking, did not emit any particular odour. Its consti- 
tuent parts I found to be as follows : — 

Carbonic Acid, 40-26 ; Lime, 47*06 ; Magnesia, 2"69 ; Alu- 
mina, 0*96 ; Silica, 7*9 : Iron, 0*66 ; Manganese, a trace ; 
Carbon, 07 ; Naphtha, 07 ; = 99*44. 

To ascertain whether any sulphuretted hydrogen was present 
in the gas evolved during the solution of the limestone in mu- 
riatic acid, a hundred grains of each of the limestones were se- 
parately dissolved in gas bottles. Within the bent tubes of 
these bottles, rolls of paper, covered with white lead, were placed, 
and the extremities of the tubes were conducted nearly to the 
bottoms of vials, into which had been poured a little very strong 
fuming nitrous acid. By transmission of the gas through these 
vials, its peculiar odorant principle was completely destroyed,* 
and the nitrous acid contained in them bdng diluted with distil, 
led water, after it had stood for some time, there was observed 
in it a barely perceptible quantity of whitish matter, resembling^ 
in its appearance, sulphur deposited from hydrogen. The test 
papers were a little darkened by the gas from the adi-grey lime- 
stone, so very slightly so, that a close comparison with the ori- 
ginal tint of the paper was necessary to discover the change ; 
die others were a shade or two deeper in colour. 

Judging from the appearance of the matter undissolved by 
the muriatic acid, these limestones, perhaps with the exception 
of the last, are not strictly uniform in compositbn, some of. the 
constituent parts seeming to be only mechanically mixed, and 
unequally disseminated throughout the mass. . The one which 
contains the greatest portion of naphtha, carbon, and 8ul{Aur, 
is also that which is lowest in the stratification. 
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A VfAfbrmUy qf CUmaie prevailed (yoer the Earth prior to 
the time qf the Deluge 9 

It Iqipears frcnn the observations of geologists, that darii^ the 
earlier periods of the earth^s formation^ there Ad not exist, 
among the then created animals and vegetables, that kind of 
geographical distribution which characterizes the organized 
beings of our time. Thus, in the lias afid oolite d^posites, by 
far the greater miBiber of ifbssil vegetableil belong to the fianily of 
Cycadaea; indeed, sixteen of the kinds distinguished by Bismg-i 
niart, whujx is mare than one-fmirth of the whde, haire a referei^ce 
to the present exisdng genera Zamla and Cycas ; — geneo^a that 
belong to those which grow b^Ween the tropica, c^ on the ctmbaei 
of the tropics. In like manner, the stems of Equisetum cohim- 
ftarff^ BroDg., teii feet lokig; whidi occur so {dounddntly in the 
liasv' and kaves^ from four to five feet Imig, of the gmm& Mini^ 
cumy also met with in this formation, belong to productions of 
a waanh, chmalte. The wide distribiriion of these fossil plants U 
also iw farcmr of a unilonnity of climate. Well defined re- 
maina of Equisetum cohunmore have been found in straui of fias^ 
from the southern aedivity of the Alps to near the northern 
eflLtibraity of Sco^nd, in anexfent, therefore, of falty \ft degrees 
of latitude ; and the Fenupanck Cytcad^^ fbtmd tEilong with them, 
beleitg to the same qwtieiy or to sp«des so ne^ly alhed, thstt 
we mv;^ justly conclude' the external drcuKistafices under which 
tbef existed w^fe very inwch>aJlk^ Acebrding tb I>r Ridiard* 
sort, thiere oeeurs, on the bai^s of the Maefcenaie Rlvd*, as f«t 
as TQ"" N. Lttt, a icoal * formatibn, aking with limestone and bi^ 
tnniiHAisdfiBkv which formation is probably idetiticAl whh that 
in th» icot^y of Sutherland, in tto" n(»^th of Scotlatifd^. 1ft 
found in it Ferns wid'Lepi«k»d^d<t>hd ; and^th^ attima) rem^lis 
enuinerated' agrei^ ]pMf ty Xv^efi whb iboN* df the ll^» and SiitA for- 
matiim* There 'is, therefore, little p^bbab^ty of <!» bdtig' dis- 
piioved^ dwt, dwi^ th6» d^pot^^M^of the has^ tb^ sactt^ temper 
tatiire pMvrstilid itt^ ^11^ t^tinlfies^' where* tMr univ^sttf d^{k)eite 
wwfonmd H. B#&tigni^it5 Md otbet^, af«^in^tin^ to b^Hevef, 
tksc:flM$^citfflat^ <!>f the gl<[^ ha» changed g^mtoaUy from th^ 
earliest to the preseift^peri^d. -Biit pw^rfi Irffthfe timversal'^ 
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tribution Over the globe of a climate, resembling that in the 
present tropical regions, are met with not only in the formations 
of the secondary period, but also in those of later periods* Mo- 
nocotyledonous trees, which are of but rare occurrence on the 
southern boundary of the temperate zone, are found in a fossil 
state not only in the strata immediately associated with the chalk 
formation, but also in the beds of brown coal, and other strata 
of the tatiary class ; and, although the numerous groapes of 
ammal remains hitherto found in these formations have the 
greatest affinity to those animals which at present inhabit the 
seas and lands of lower latitudes, it is certainly no dight proof 
of the former distribution of one and the same climate over the 
whole eartb, when, in coeval formations, we find the same fiss*- 
sil remains in widely different degrees of latitude. This, it is 
alleged, has been verified by observation. The same (otf very 
nearly aUied> organic remains, as those of the tertiary and 
diluvial strata of the basins of Paris and London, of the subni 
Appenine hills, and of the shores of the Baltic^ have been, we a» 
told, recently observed in the same kind of strata on the banks of 
the Irrawadda in the Birman Empire, in the neighbourfaDod of 
the Brahmiqputjra in Bcegaly and in iaxsmssu 

In concIusioD, we need only cast a glance at the ackjKvwledged 
locality of some of the extindt ^gantic paehydermalft^ aa th^dk^ 
pbant, rhmooeros^ &e., to be convinced, that» is the p«!iodof 
creatioa immediately preceding our. own^ there may have eX4 
istol, OR both shores of^ the Atlantic Oeean^ to a distanoe eat* 
tencfingfrom the mKNith of the Lena^ m 70^ nocth latitude, to 
the tropic,^ a dnnateattleast very analogous to that in the prtw 
sent tropical regioiis.. From the preceding and other w^eU 
known facte, we may' venture to infer, that it was.itfter the 
DelugBy that there fiirst appeared those differences of cftiwle 
which we were unable to shew had existed at any. pirioir period; 
and that this eveni took place wilfa sueb leavful mi»dity tbsA 
the iidiaintants of the tropical woods, and savamiabd of Sihecui 
were^pDesoTMd uminjluied;,) witball their tender parts,^ eiletosed itr 
the ice of the Arctic Sea* 
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Notes cm tlie Moth named Saturnia Luna — tfie DomesticMion 
of Foreign Butterflies — and the Geographical Distribution 
of Insects. Communicated by James Wilson, Esq F. R. S. E. 
&c. 

Xhk most remarkable fact in the history of this beautiful species 
of moth, which is a native of North America, or, I ought ra- 
ther to say, of certain individuals of the species, is, that through 
the zeal and ingenuity of Mr Sommer, a German merchant, 
who resides in the Danish town of AHona, the eggs transported 
from a North American port have been hatched in Europe, and 
the perfect insect eventually produced in a state of the greatest 
beauty. I am not yet acquainted with the means made use of 
by Mr Sommer in rearing the caterpillars, nor with the name 
or nature of the plants on which they were fed ; but these and 
other particulars in the history of this interesting colony may 
be afterwards inquired into, and, I doubt not, will be freely 
communicated. 

Mr Sommer is well known among the scientific collectors of 
Hamburgh and Altona, and possesses an entomological cabinet 
of singular beauty and of great extent in the only department 
whidi he cultivates, that of the Lepidopterous order. The 
science of Entomology has been so prodigiously extended within 
these last few years, that, with the exception of Latreille, and 
one or two others of more than usual talent and perseverance, 
who have cultivated and adorned the universal field, the follow- 
ers of this science have been obliged each to content himself ¥rith 
a mere section of the subject. Thus, Jodart and Duponehel 
have illustrated the Lepidoptera, Baron Dejean the Coleoptera, 
and Professors Fahleen of Lund, and Wiedemann of Kiel, the 
Dipterous tribes. Gravenhorst, indeed, has lately published 
three very thick volumes upon a family of Hymenopterous in- 
sects, the Ichneumonidce alone. With the numerical extent of 
that particular family I am not acquainted, but the total amount 
of known species embraced by the science of Entomology, has 
been estimated at one hundred thousand. When we consider 
how many singular facts an attentive observance of the history 
and habits even of a ^ngle species brings to light, we may form 
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some idea, however vague and inadequate, of the boundless and 
inexhaustiUe storehouse of materials, which any thing like a 
oon]][dete knowledge of the instincts and economy of the whole 
dass would exhibit. 

To return for a moment to the Saiumia tuna. The intro- 
duction of this insect to Eun^ renders it extremely probable, 
diat if entomolo^sts were as as»duous in their own calling as 
botanists are in theirs, the eggs of many beautiful i^)ecies might 
be transported from foreign countries, and bred here, and that 
duis a new source of admiration and delight would be created not 
only to the man of sdence, but to the poet and the painter. The 
greater proportion of those ornamental plants widch now form 
the most attractive features in our gardens, are the original pro- 
duce of foreign climes ; and it would greatly add to thar beauty, 
if a few ci the many gorgeous butterflies whidi hovered around 
them in th^r original countries, were now seen among the par- 
terres of the British flower-garden, or among the rich and varied 
pastures of England. The beautiful Apollo BuUerfy^ frequent 
in the Valley of Chamouni, and other parts of Switzeriand, was 
found by M. Bory St Vincent, at a considerable elevation on 
the mountains of the Sierra Nevada in Spain ; and, as it is 
an autumnal species, its eggs must be so constituted as to en- 
dure, without injury, the influence of the severe winters of 
Switzerland and other central parts of Eur(^. According 
to Degeer, it is not uncommon, even in Sweden, where it 
will probably be found to occupy less elevated stations than 
in the south, in conformity with a rule which obtiuns both 
amcxig plants and animals, viz. the higher the latitude the 
lower the locality, and vice versa. In trying entomological ex- 
periments of the kind alluded to, care, of course, should be taken 
to import only such species as are known not to feed upon culi- 
nary or other plants of value, for their economical uses. It 
may be objected to the practicability of such endeavours, that 
the larva would necessarily perish for want of those particular 
plants on which their progenitors bad been accustomed to feed ; 
but I believe, that as necessity is the mother of invention among 
the human race, so among the more insignificant tribes of the 
insect world ; though a decided preference may be exhibitedJto 
one plant rather than another, yet where that chosen one does^ 

JAKUAEY— MARCH 1830. A a 
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noterakty lifc^is'vigordasly sustiEmfied by numerous substitutes. 
The silkMwamiyiii default of itsfavourite mulberry leaves, thrives 
^ell upon lettuoe and other pbo^s. 

In regard to North American species espedally. Nature her- 
self poinU'out^ thiat the character of the climate, in relation to 
the developnoeiit of insect life^ possesses ttatny attributes in com^ 
mon with that of Britoin and other portions of Europe. Many 
of the species are ahke common to both continents, and an in- 
terestiiig and:instmctive list might be drawn up in illustration 
oft this eomBBunlty of 'kinds. This, however, must be done from 
tb^ specimens themselves, and not from books of travels, or 
other geneial sources, the authors of which, till of late years, ap- 
plied the supposed synonyms of ammals always in a vague, and 
frequently in an inaccurate knannen This reproach is now re- 
moved by the admiraUe descriptive catalogues which, in the 
form of natunl history appendices^ are annexed to or follow the 
pubUeaftion of all voyages of dkobvery or other records of travel. 
. Isds ih considering the widely extendi distribution of many 
(tf/tbe- forms of insect life, that the siibjeet of the geographical 
allotment of ammals is stea under its most curious and truly 
wonderful aspect. A discovery ^lip under the guidance of 
brave men, surmounts with difficulty the terrors of the ocean, 
and afber being months on the trackless main, and some thou- 
sand miles from any of the great continents of the earth, she 
arrives at last, and accidentally, at some hitherto unknown 
idand of small dimensions, a mere speck in the vast world of 
waters by which it is surrounded. She probably finds the 
'5 Lord of the creation^ there unknown, — but though untrod by 
human fodtsteps, how busy is that lonely spot with all the other 
forms of native life ! Even man himself is represented not un- 
aptly by the sagacious and imitative monkep, whidi eagerly 
employ so many vain expedients to drive from their shores what 
they po doubt r^ard as merely a stronger species of their race. 
^ Birds of gayest plume^ stand fearlessly before the unsympa- 
tbifsing naturalist, and at every step of the botanical collector, 
the most gorgeous butterflies are wafted from the blossoms of 
unknown flowers, and beautify the ^^ living ab^ with their many 
splendid hues ; yet how frail are such gaudy wings, and how 
vainly would Aey now serve as the means of transport from 
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that solitary spot where all the present generations have had 
their birth ! In what manner, then, did they become its deni- 
zenS) or by what means were they transported to a point aki|ci$t 
imperceptible in comparison with the immeasurable extent of 
the circumjacent ocean. These are subjects of inquiry, a few 
out of many such^ which it is more than pr&bable man will never 
sblte. . ' > 

^ In hid tarn parvis atque tarn nuUis quse ratio ! 

Quanta via ijquaminextrii^bilifpe^^fe^ior' . 

The primary causes <rf the distributbn of species, as well in 
the animal as the vegetable world, are, in the opinion of Hum- 
boldt, among the number of mysteries which mere natural sdence 
cannot reach. This science, or the branch of it which takes 
cognizance of zoological gefography, is not, however^ occupied 
in the investigation of the ori^n of beingis, but rather of the 
laws according to which they are now distributed over the sur- 
face of the earth. It is the spirit of inductive philosophy ap-i 
pUed to the ascertained facts of zoology, as connected with clime 
and country. It enters into an examination of things as they 
are, the co-existeiice^ of vegetable and animal forms in each 
latitude, at different hieights, and at different degrees of temper- 
ature; it studies tbef relation under which particular organiza- 
tions are more vigorously developed, * multiplied, or modified; 
but it approaches not problems, the solution of which is impos- 
sible, since they touch the origin or first existence of the germs 
or life. 

Many interestmg facts have been ascertained and detailed by 
scientific observers of late years, which, in a collected form, 
would serve as the basis of a memoir on animal geography, 
which, however imperfect, would scarcely be devoid of interest- 
ing and important results. 
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AccoufU qfJieveral New Species qfOrome (Tetrao)j^owi North 

America. 

Alt a late meeting of the Wernerian Society, James Wilson, 
Esq. F. R. S. E., &c. gave a detailed account of several new 
species of grouse discovered by Mr David Douglas among 
the Rocky Mountains in North America. He observed in 
general, that birds of this genus are of a hardy constitution, and 
patient of extreme cold. They only occur in northern or tem- 
perate countries, and have not yet been discovered in Africa, in 
the eastern parts of Asia, or in South America. The special 
localities which they affect vary according to the different kinds ; 
and even the haunts of the same species admit of variation ac- 
cording to circumstances. The Wood Grouse — such as the 
Capercailzie (7 V/roo VrogdUus) — prefers forests of pine ; the 
Red Grouse (7^. Scoticus) restricts itself to the sides of slopii^ 
mountmns and moors, careless of more shelter thi^n is afforded 
by the heath, or othar alpine plants of yet more lowly growth, 
or even by the natural roughness of the ground. The habits of 
the Black Cock are intermediate between those of the species just 
alluded to. Ptarmigans (of which the species of f^urope and 
America are still insufficiently characterized and distinguished) 
prefer, in comparatively temperate climates, such as that of 
Scotland, the bare and stony sides and summits of our highest 
mountains; but under the rigorous temperature of Greenland, 
^d the most northern parts of America, they ai;e chiefly found 
by the sea-shore, and among the willow and other copse woods 
of the lower and more sheltered vales. The restriction of the 
Common Grouse {T. Scotictts) to the two islands of Gr€fat Bri-^ 
tain and Ireland, \s a familiar though a singular fact in the geo- 
graphical distribution of birds. The first and most remarkable 
of the specimens to which it was Mr Wilson'^s more immediate 
object to direct the attention of the Society, was the Teirao 
Uropliasianus, or Pheasant-tailed Grouse, the largest of the 
American species of this genus, and, excepting the Capercailzie, 
the largest to be met with in any country. This bird seems to 
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have been observed by Lewis and ClarkeV by nrhom if is men- 
'tibned under the name of Code of the Plains ; and a notice of 
it was published, some time ago, in the Zoological Journal, by 
Chas. Luden Buonaparte, who obtained an imperfect specimen 
of the male in London. The length of this bird (when full 
]^rown) is 32 inches ; its girth 9St ; its weight from 6 to 8 lb. 
The female is considerably less than the male. Her plumage 
closely resembles his, except that she wants the lengthened fiLsu 
mentous feathers on each side of the neck, and differs slightly in 
the colour of chin, cheeks, throat, and breast The flight of 
these birds is slow and unsteady. Their wings are feeble and 
proportionably small ; their progress through the air is effected 
by a fluttering motion, rather than a direct ccHitinuous flight* 
When raised, their voice resembles that of the common pheasant 

They build on the ground, beneath the shade of Purshia 
and Artemisia^ or near streams among Phcdaris Arundinacecu 
The nest is carelessly constructed of grass and twigs ; the eggs 
^from 13 to 17 in number) are about the size of those of a com- 
mon fowl, of a wood-brown colour, irregularly blotched with 
chocolate-brown at the larger end. The period of incubation is 
about three weeks, and the young leave the nest a few hours af- 
ter they are hatched. In the summer and autumn months, 
these birds are to be found in small troops ; in spring and win- 
ter, in flocks of several hundreds. They never perch ; indeed, 
within their range, not a bush l»-ger than a broom or common 
whin is to be found. Their food consists chiefly of the buds, 
leaves, and fruit of Purshia tridentataj Artemisia, the seeds of 
Cactus, brown and black ants, and sand-bugs. Their flesh is 
dark-coloured, and not particulariy well flavoured. They are 
plentiful throughout the plains of the Columbia River, and in 
the interior of North Carolina ; but have nevc^r been seen east 
of the Rocky Mountains. 

The next species, in size and importance, is Richardson^s 
Grouse (^y. Richardsonii), so called in honour of the distin- 
guished traveller of tliat name. There is a remarkable differ- 
ence in this species between the plumage of the male and female. 
The weight of these birds varies from 2J to 3 lb. Their voice 
is a continuation of distinct hollow sounds, like the cooing of a 



Digitized by 



Google 



874 New Specks ^Groiaejirom North America, 

dova Tbejr btiiki their nests of small twi^ leaves, or grassy 
amid coppiCBS^of birch or, hazel, in the vidpitjr of springs or 
mountain iill& They lay from 13 to 19 ^ggs,n0a|ly as large 
as those of the domestic fowl, marked with i:ed spepks. Thdr 
flight ia swift) steady, and peculiariy graceful When starUed, 
they drop from the brandies df the pine-trees, their usual roost- 
ing*place, to within a few feet of the ground, before they coni- 
menoe flying^a circumstance which often deceives the hunter. 
This trait seems peculiar to the species* In springs they are 
seen in. gteat numbers, basking in the sun, on the southern de- 
clivities c^ low hill»; and^ in wii^ter, in flocks of sixty or eighty, 
in thd vicinity ^ of springs lakes, pr large > streams. They are 
eamly destroyed, continuing to sit wtith i^f^uurent tranquility af- 
ter several shots have been fired. Their flesh is white and ei^ 
cellent. They feed on the buds of the pine, the catkinis of bcrch, 
alder, and hazel, and the fruit of the Fmgaria and Vaccmkim^ 
They are veiy abimdant in the sob-alpne regions of ithe Hocky 
Mountains, in Lat. 53 deg. N., Long. 115 deg. W^ and still more 
numerous in the rocky districts of the Colombia, in LaL 48 deg. 
N., Long. 118 deg. W. Theyare rare on the mountains of the 
N. W. coast*. 

The third species exhibited was named the smaller Pheasant- 
tailed Grouse (T. UrophasianeUm). The sexes resemble each 
other closely in colour, but the mde is rather larger than the 
female^ and his t^l more fully developed. Their prevailing 
colour is pale brown, richly blotched and barred with black. 
The wing-ooverts, and the outer webs of the primary wing fea- 
thers, are marked with many rounded or oblong spots of a pale 
colour. Their flight is swift^ noiseless, and steady. They are 
shy, and not easily approached by the sportsman. They are 
found in the same range of country with the larger species first 

* Te$rao Richardsonii, as above described, appears to be synonjmous with 
the Tetrao obscurus of Say, recently figured by Lucien Charles Buonaparte u> 
his American Zoology. The latter name, as prior in date, is probably enti-* 
tied to the preference, although we believe that no copy of Buonaparte's 
work had reached this country at the time Mr Wilson published the figure 
of Teirao JRichardsmii in the 8th Number of his Ilhisiraiions qf Zoohffif, 
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described, with wlwA .they aasodate, and i^w* ,th^;.,i:fBeB^e 
inudi in thdi.haWte. The n»mb«! of i Aw eggs' vflriw froqi 
in to 16, in mb nc* fl»nc}i *Xce?ding thpise qF a,pigeon».apd in 

lionoor pf M)P S»bin€, 2V«roo. «««»»»• The.pl»P»«ge in wii 

««d varied, and pees^its. those, sfogular a«»endflgw orishqiadwe- 

kncrts, socon8)p»cu«wis,»n4he wood-partridge of tbeUoUed S«i9*a 

and Canada r^'iSlrde, UtfibtVm.) Ti»e floloiirein the pluraaiP 

of thefeowle we greyer, i«d less ricWy toDed— io other resped^ 

the sexes do not «riu«h dj^, The weight of. an individual bird 

ia two pounds. TbeJr. voic* is a poptinuation of measure*? 

sounds, notiunlike the.tiqWogof a large clock. Their. flight is 

rapid, and eonsistsof a quiqk »lai^ing of, the, wings,. apd Oien.of 

a sudden shooting forwards, without any perceptible motion tff 

the individual parts. They fee4 on the buds of Finns, FragOr 

rto, Rubm, Coryhis, JMu9, and the berries of Vaccmivm, 

They par in Mitech, and build upon the ground, in coppices «^ 

Coryhuy Amdafickier, and Ptem, and. on the outskirts.of pine 

forests. Their nests are composed of the sleader fronds of 

Pterig, dry leaves, and grass.: Their eggs are of a dingy white, 

with red spots, and vary in number .from 9 to 11. They are 

remarkable for attachment to their young. The Tetrao ^abini 

is a rare bird. During, spring, it is foupd in small flock«, 

rarely exceeding eight or twelve; at other seasons, it seldom 

happens that more than three or four are seen together. 

Like the Tetrao UmbeUus, which it resembles in the prevail 

ing character of its plumage, it is in the habit of perchmg upon 

the stumps of decayed trees, in the darkest parts <rf the forest^ 

and there performing the singular operation called drtmmtng; 

which is eflected by giving two or three loud disUnct claps with 

its wings, followed by many others, which become quicker and 

quicker, until the noise appears to die away in the distance, hke 

the sound of a muffled drum. This beautiful species was dis- 

covered by Mr Douglas, in the woody parts of the N. W coast 

of America, between the parallels of I^t. 40 deg. and 49 d^. 

The fifth and last species exhibited, is called, in honour of the 
distinguished commander of the over-land Arctic Expedition, 
Tetrao FraMinii. Mr Wilson has as yet seen only the male. 
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The general plumi^ is dark and glossy, oxnpoeed of akernate 
bars of black and greyish brown. The head, neck, and breast, 
are almost black ; the tail is entirely black. The upper and 
undar tidl-coT«*ts are black, tei^nated by a large white spot ; 
*and the lateral parts of the abdomen are likewise spotted with 
'white. It runs with great speed over shattered, rocks and among 
brushwood, and only uses its wings as a last dflPort to escape. 
When raised, its flight is similar to that of the last-mentioned 
species. Its alarm note is composed of two or three hoUow 
sounds, ending in a disagreeable grating noise, like the latter 
part of the cry of the Guinea fowl. Like other birds of the 
same genus, it builds on the ground, not unfrequently at the 
foot of decayed stumps, or by the side of fallen timber, in the 
mountain woods. Its nest is composed of dead leaves and grass^ 
and contains from five to seven ^gs, of a dingy white colour, 
not larger than those of our wood-pigeon. It is said to be one 
of the most common birds in the valleys of the Rocky Moun- 
tains, from Lat 50 deg, to 54s deg. N., near the sources of the 
Goliunbia. It probably inhabits still higher latitudes. — ^Mr 
Wilson remarked, in conclusion: " I have little doubt that 
some of these birds might be imported into this country, of 
which the soil, climate, and natural productions^ are not so dis- 
nmilar to those of their native regions, as to preclude the hope 
of a successful issue to an experiment of a very interesting nar- 
ture, which the wealth and zeal for field sports, inherited by 
many of our aristocracy, would render easy, and which might 
eventually prove of more permanent and substantial advantage. 
Their importation would certainly form a fine additicm to the 
feathered game of Great Britain.^ 
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Description of several New or Rare Plants which have latehf 

flowered in the neighbourhood of Edinburghy and chiefly in 

the Royal Botanic Garden. By Dr Graham, Professor 

of Botany in the University of Edinburgh. With a Plate 

illustrative of the germination of the Nepenthes distillatoria. 

10^ Mar. 18S0. 

Cestrum bracteatum. 

C braetetUum ; filamentis basi barbatis ; foliis lanceolatifl undulatis pu« 
bescentibus; stipulis oblique cordato-reniformibus ; bracteis spatna- 
oeis ; floribus fiuiciculatis. 
Cestrum bracteatum. Link ^ OUo^ Icones Plaut. Rar. Hort R^. Bot Berol. 
Par6l. p. 11, t.6. 
Desciuftiok.— iS'Atfm woody, rough. BraiMhe* covered with dense, green* 
ish tomentum, which withers and remains long attached. Leaves scat- 
tered, light green, stalked, spreading, lanceolate, strongly veined, waved 
or crisped, covered with harsh pubescence on both sides, the middle rib 
and vems projecting much on the under-^ide, the former above also. 
Petiole erect, grooved above, pubescent, purple before fading, about a 
sixth of the length of the lea^ Stipules geminate, varying in size, the 
largest upwards, broadly falcate or Iddney^aped, horizontal and bend- 
ing round the branch, more glabrous than the leaves. Peduncles (about 
an inch lon^) axillary and terminal, generally about twice as long as the 
petioles, slightly flattened and dilated towards the flowers. Pedicels 
very short, stout, straight, slightly pubescent. Flowers fascicled, nod- 
ding, of a uniform pale yellow. Braetea single at the base of each flower, 
wit£ the exception of the central one, spathe-like, appressed, acuminate, 
and coloiured like the flower, pubescent. Calyjf about as long as the pe- 
dicel, pubescent within and without, nearly cylindrical, with five strongly 
projecting ribs on the outside, leading to nve slightly connivent acute 
teeth. Corolla inferior, hypocrateriform, pubescent without, smooth with- 
in ; tube nearly an inch long, dilated a little upwards, and contracted at 
the throat : limb 5 -deft, segments ovate, acute, spreading at right angles 
to the tube, each with two strong ribs projecting behind. Stamens five ; 
filaments inserted inmiediately above the middle of the tube, each having 
a tuft of matted hairs projecting fi*om the inside at their base, above this 
straight and smooth, nearly reaching to the faux. Anthers bilobular, 
short, connivent, bursting laterally : pollen yellowish-white. Stigma sap- 
green, nearly round, but flattened a little at the top, raised above the 
4uithers, and projected into the faux. Style (three quarters of an inch 
long) nearly colourless, filiform. Germen roundish or obovate, smooth, 
yel£>wish-green, obscurely furrowed, seated on a small yellow disk. 
Ovules numerous, obovate. 
We received this plant from the Botanic Garden of Berlin, in June 1828. 
It is a native of Brazil, and blossomed in the stove of the Edinburgh 
Botanic Garden in December 1829, producing^ during a considerable 
time, a succession of rather ornamental flowers. 

Conostylis aculeata. 

C. aculeata; perianthiis intus glabris, scapis corymbisve divisis, foliis gla- 

bris maigine aculeatis : aculeis interstitio brevioribus. — Br. Prodr. 309. 

Debckivtiov. ^-JLeaves (6*13 inches long \ inch broad) dull green, red at 

' the base, dbtichous, equitant for about two inches at the base, ensiform~ 
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ftlcate, sometimes twisted, coriaceous, stiff, manj.nenred, fflabrous, acu- 
leate ; aculei colourless, straight, ascending, riffid, rising from coloured 
leases. Scape terminal, decumbent, 7 incnes long, sparingly branched, 
round, branches rising ftom the axils of sheathing pointed droe^^ which 
(are about an inch long, and) diminish upwards. It^/hrtscenoe a cotjm- 
bose cyme. Fhwert crowded. Perianth campanulate at the base, p^. 
sisting, 6i>paited, segments erect, ovato-lanceolate, concave, t^^^^Uur and 
nearly equal, yellowish-white and smooth within, without greenish-yel- 
low, and, as well as the 8ca|)e, base of the bractese, and pedicc^ co- 
vered with a branching greenish tomentum. SUmetu six, mserted into 
the perianth, filaments aidhering to the perianth for the greater part of 
their length, smooth, slightly conhivent, prolonged by the back of the 
anthers, which are longer than them, and are linear, erect, sli^tly bent 
bad^wards, yellow, bilocular, bursting alon^ their edges ; polfin yellow. 
Pi8iU single, shorter than the stamens ; stigma of three short siiberect 
points; style single, rigid, smooUi, persisting, slightly tapering; germen 
half inferior, 3-Iocular, conical and empty above the perianth ; ovules 
numerous in each loculament, round, attached to a central receptacle, 
which is undivided and prominent in each loculament, confined to that 
part of the germen below the perianth. 
Our specimen of this plant was received from Robert Barclay, Esq. Bury- 
luU, in 1828, and flowered in January and February last. 

£lephantopus Martii. 

E. Martn ; caule ramoso, piloso, folioso ; tbliis subsessilibus, un^riatis, 
rugosis, supem^ hispidis, subtus tomentoscwpubescentibus, serrato- 
crenatis, denticulatis, inferioribus spatbulato-oblongis, breviter atte- 
nuatis, superioribus lanceolatis. 
Elephantopus scaber, Herb. MarHL 
Description — Stem^ including the flowering-stallcs, in our plants, which 
are still growing, ten inches high, but in native specimens much more, 
herbaceous, erect, branched, f^xuose, covered with simple, spreading, 
rather harsh hairs, which are most numerous on the younger branches. 
Lower leaves (6 Inches long and 2 broad) spathulato-oblong, shortly atte- 
nuated, decurrent along short petioles, stem clasping, corrugated, undu- 
late, serrato-creuate, pubescent on both sides, pubescence harsh above, 
soft and much more dense below ; middle rib very large, prominent on 
both sides, especially below, flattened or slightly channelled above, pri- 
mary veins very prominent below, oblique, with transverse prominent 
reticulations terminating in little mucros, which in the lower leaves are 
in the bottom of the indenations ; upper leaves lanceolate, and diminish- 
ing upwards, but otherwise similar to the lower. BrcKtea ovate, sessile, 
similar in colour and structure to the leaves, solitary, or, at the extremities 
only, three together from the confluence of three capitula. Flowers all her- 
maphrodite, capitate, axillary or terminal, sessile. Invohicra chaffy, im- 
bricated, generally four-flowered ; chaffs few, imbricated, lanceolate, mu- 
cronate, three-nerved, keeled, erect, entire, or serrated towards the apex, 
green, scarinse at the edges, pubescent on the outside, smooth and shining 
within, longer than the bracteae, the four innermost subequal, and twice 
as lou(( as tne others. Corolla small, purplish-white, tubular, smooth ; 
tube longer than the involucrum, curved, slender ; limb d-parted, seg- 
ments secund, equal, linear-lanceolate. Stamens shorter than the Umb ; 
filaments slender ; anthers linear, unconnected at least after expansion. 
Stigma hairy, bi-parted, revolute. Style exserted, filiform, smooth ex- 
cepting near the stigma. Germen green, obovate. AcfterUa obconical, 
with ten smooth ribs, interstices pubescent. Pappus of few (10 ?) rough 
simple hairs, dilated and slightly ciliated at their bases, shorter than the 
tube of the corolla. 
Seeds of this plant were sent to me from Mr Harris at Bio Janeiro by 
Captain Graham, late of his Majesty's Packet Service, in April 1 829. It 
has been kept in the stove, and flowered in February and March last It 
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certainlj nearly appiMchet to Slqohantoput Mcajbtr^ but may be difltin- 
guished firom this species, which is morepye^ a oatiye of the £ast Indies, 
by being mudb lar^r, its stem much more branched, the leayes more 
corruffated, more undulated, more strongly zeticulated, and much more 
densely coyered with &r softer pubescence below. . I am enable^ to 
identify it as the plant of Martins, by a specimen communicated by 
Martins himself to Dr Hof^er, who, with his usual kindness, permitted 
me to examine all the species in his herbarium. The specimen alluded 
to was collected by Martiua on the £io Belmonte, too common a name 
to be yery predse, but probably in or not far ibcom the proyince of Rio 
Janeiro. 

Lobelia Kraussii. 

L. KrautsU; caule herbaceo^ glabro, erecto, ramoso; foliis lanceolatis, 
subsessilibus, decurrentibus, argute serratis, utrinque nudis ; pedun* 
culls axUlaribus, solitariis, foliis longioribus ; ladniis calydnis subu- 
latis, subdentatis, patentibus, corollaque glabris. 
DsscaiPTioK.— Aoo^ perenniaL Stem (1-li foot high) succulent, green, 
glabrous, angular from decurrent leayes, erect, branched. £mm» (44 
inches long, | broad) numerous, scattered, lanceolate, glabrous on both 
^des, shining, bright green, paler below, sharply serrat^ the serratures 
Jargest at the base, subsessile, decurrent, much smaller towards the top of 
the stem, slightly bullate, strongly yeined, yeins prominent on both sides. 
Peduncles <3 inches long) axillary, solitary, numerous towards the top 
of the stem, 1-flowered, nearly twice the length of the diminished leaves 
from the axils of which they spring, smooth, compressed^ and having 
two 'subopposite bristle-shaped smooth decurrent bractee near the 
middle, below which they are bright green, paler in the middle, and 
towards the top red. Co/yjr red, glabrous, persisting, of five rather un- 
equal subulate segments (5-7 lines long), spreading at right angles to 
the peduncle, and each wiiii a very few obscure teeth. Corolla (1 inch 
long) red, marcescent ; tube compressed, cleft to its base along the up- 
per side, but spreading little; limb 5-parted, segments linear-subulate, 
with the apices deflected, the two upper the broadest, the three others 
turned downwards, and that in the centre rather the smallest. Stamens 
shorter than the corolla, marcescent ; filaments white, smooth, forming 
a half cylinder, and united, except towards the base, where only they 
are unconnected to each other ami pubescent; anthers leaden-coioured, 
terminated by a dense white beard; pollen abundant, and whitish. 
Stigma bilabiate, segments revolute, rounded^ glandular, slightly hairy 
behind. Style as long as the stamens, yellow&i, and slightly clavate, 
continued downwards into the dissepiment, marcescent. Germen gla- 
brous, bilocular, with a conical empty beak (which afterwards fidls down) 
rising above the calyx, otherwise inferior. Ovules numerous, attached 
to a central receptacle, the transverse section of which is kidney-shaped 
in each loculament. Seeds minute, pale brown, lenticular, hollow on one 
ade, when seen under the microscope dotted and shining. 
The seeds of this plant were obligingly communicated to me from Domi- 
nica in September 1828 by my valuable correspondent Dr Krauss, in 
acknowledgment of whose kindness' I have named the species. It first 
flowered in the stove in January and February last, and is ornamental. 
In the arrangement of the species, it must stand near L, pertkifoUa of 

Nepenthes distillatoria ; foem. 
Early in summer 1828, 1 was informed by Professor Dunbar of this Uni- 
versity, that a plant of Nepenthes distillatoria was coming into flower in 
his stove. I immediately went to see it, and was not a little pleased to 
find that it was a female. Professor Dunbar was kind enough to permit^ 
its removal to the Botanic Garden, where we placed it beside our male 
plant, fortunately then in flower for the second time. As the female 
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flowers expanded ih succession, we dusted the pistilla with the pollen, 
secreted in abundance by the male plant, and nad the satis&ction to 
see the germens graduaUj enlarge, and the seeds ripen in succession 
in December and January. 
DpscKiPTioN— The habit and inflorescence of the female is so predselj 
like that of the male described at length in the Edinburgh New Philosophi. 
calJoumal for October 1827, and in Botanical Magazine, foL 2798, and 
the fimire of the female blossom taken from Mr Loddiges* plant, and 
pubUsned in Bot. Maff. t. 2629, under the name oi N, PhyUimphankt is 
so accurate, that I shaU here add very little to the account of the adult 
plant. PUohers of firmer texture in their lower hal^ and the inner sur- 
nce of this portion, as well as the inner sur&ce of the lid, is covered 
with conspicuous glands. Raceme^ or more properly panicle^ crowded, 
firom the lowest pedicel to the apex about ten inches long. Capsule (1 
inch long) erect and secund perhaps from the peduncle pushing out ho- 
rizontalfy, ovato^blong, tnmcated, crowned with four flat, sessile, brown, 
hard, emarginate stigmata, tetra-locular, tetra- valvular, two opposite su- 
tures, opening before the others, dissepiments from the centre of the 
valves. Seeds dicotyledonous, very numerous, attached to the dissepi- 
ments, erect, small, provided with a brown arillus, which is }th of an 
inch long, and greatly attenuated at both its extremities, angular or fur- 
rowed, flexuose, and slightly twisted ; nucleus ovato-oblong, pointed at 
both ends, about a fifth of the leng^th of the arillus, and nearly occupy- 
ing its centre, jeliowish ; embryo central, straight, white. 
Plate VI. contains a sketch of our male plant, made about two years ago, 
when it was eight feet high. It is now 164 feet above the sur&ce of the 
soil, and perfectly healthy, but scarcely more branched, one branch only- 
having come out under each of two panicles. 
Germination. Plate VI. also shews the ripe seeds, the germinating seeds, and 
the young plants in difierent stages oi advancement. Some of the seeds 
were sown as soon as they were ripened, and others at various periods 
during spring. They required much heat to make them germinate, and 
protection by a plate of glass laid over the pots, which stood in flats filled 
with water. - Germination began in April and May. Fig. 1. Arillus of 
ripe seed laid open, to show the relative position and size of the nucleus 
still covered by its inner coat, which is seen extending towards the 
extremities of the arillus. 2. Nucleus removed fi^m the arillus, and 
divided, to show the embrya 3. Seed with germination just beginning, 
the plume rising in form of an arch, the apices of the cotyledons being 
still held down within the albuttien. 4. Slit in the upper port of the 
arillus spreading, the plume erect, albumen absorbed, the cotyledons 
spreading, the first pitcher scarcely apnearing in the centre. 5. Ger- 
mination advanced another stage, the first pitcher with its lid closed 
erect, and the radicle pushing through the arillus on the opposite side 
from the plume. 6. Three pitchers evolved, having each two prominent 
ciliated wings, and the upper surface of the lid muricated, the two first 
sessile, — the cotyledons deflected, and beginning to fade,— the radicle 
branched. 7* Five pitchers formed, the uiree last upon the apices of 
small leaves, but without any intervening cirrhus ; — the cotyledons more 
deflected, and greatly wasted. The arillus remains in all these, in con- 
ssequence of being transfixed by the radicle. All but Fig. 7* which is 
of natural size, magnified. The accurate Gaertner <De Fruct et Sem. 
x'lant 2. 16.) never could have called these seeds monocotyledonous if 
h had seen their germination. 
It appears from the above, that the pitcher is an appendage to the middle 
rib of the leaf, this (the leaf) originally consisting, of tne ciliated wings 
of the pitcher only, but is subsequently elongated downwards, and at 
last the membranous expansion along the pitoier degenerates into two 
prominent nerves, and for a considerable way ^ong the middle^rib is en* 
tlrely removed, leaving this to act as a long simple cirrhus. 



Digitized by 



Google 



( 381 ) 

Celestial Phenomena from April 1. to July 1. 1830, calculcUed 
Jbr the Meridiem of Edmbv/rghy Mem Time. By Mr 
George Innes, Astronomical Calculator, Aberdeen. 

TlietiiMiaieiiiiertedaocoidiiigtoUieCiTilraduMking, Um dsy togtamlng at aiidn^ht. 
—The Cas^uDctlou of the Moon with the Stan are given in lUgM il«e0tw<on. 





APBIL. 




MAY. 




B. 


H. / ^ 




D. 


^* / // 




2. 


17 40 20 


dJb 


3. 


3 20 14 


6)>rSl 


3. 


8 50 42 


cJDiil 


3. 


14 20 12 


6))fiT\S 


5. 


20 22 33 


d 5' A 


4. 


6 25 


6]}im 


6. 


8 10 10 


cJMTif 


4. 


17 41 7 


6lym 


& 


23 57 58 


6))nW 


5. 


8 41 9 


dJ^TTE 


7. 


11 36 23 


6 l)yW 


6. 


14 52 12 


d 9A b 


8. 


2 34 6 


6i^m 


6. 


17 42 52 


dI)«Trp 


8. 


7 18 3 


O Full Moon. 


7. 


23 45 30 


O FuU Moon. 


9. 


11 34 24 


61>»W 


8. 


1 30 9 


Im. III. sat. y 


10. 


3 39 8 


Im. II. aaU U 


& 


11 25 3T 


d})y=^ 


11. 


5 26 36 


61>y^ 


9. 


14 19 18 


d D ^ Oph. 


12. 


8 29 9 


6 }) ^ Oph. 


11. 


23 15 47 


6iyn 


13. 


3 54 37 


Im. I. sat 11 


12. 


18 3T 11 


dDd T 


15. 


14 52 31 


61)V 


12. 


21 9 0, 


6))V 


16. 


6 36 39 


( Last Quarter. 


13. 


23 1 37 


dj/^n 


16. 


16 59 


cJD^n 


14. 


15 21 34 


dJW 


16. 


20 15 26 


dJc? 


14. 


15 52 56 


d(?5n 


17- 


8 16 48 


cJl)¥ 


15. 


11 44 10 


6D6 


la 


19 30 


6 ])^«5 


15. 


16 1 11 


( Last Quarter. 


19. 


10 55 26 


C^ DX«5 


16. 


.• .• . '' 


? greatest elong. 


19. 


11 46 25 


9 very near K 


16. 


18 42 51 


d})y« 


19. 


22 54 12 


65? 


17. 


4 20 53 


d J ^«5 


20. 


14 47 35 


©enters b 


18. 


23 9 16 


dD? 


22. 


7 36 - 


Sup. d O $ 


21. 


• . . 


$ greatest elong; 


22. 


23 12 20 


% New Moon. 


21. 


15 2 52 


O enters n 


23. 


54 . 


C5J9 


22. 


2 19 48 


Im. I. sat. y 


25. 


1 3 18 


dDr « 


22. 


6 56 43 


# New Moon. 


25. 


2 15 3 


d})U b 


22. 


18 1 2 


6]>» b 


25. 


2 42 47 


cJ])2J b 


23. 


20 45 - 


dD? 


25. 


7 25 47 


6T)» b 


24. 


16 37 45 


d 9 132 b 


26. 


. • . • 


^0$ 


27. 


11 20 50 


dDb 


27. 


14 58 29 


6iV 


27. 


22 39 14 


6 Hil 


29. 


2 8 41 


6i^y^ 


29. 


4 33 1 


d Deft 


29. 


2 10 4 


Im.I.8at.V 


29. 


10 2 27 


J First Quarter. 


29. 


19 38 26 


)) First Quarter. 


30. 


9 58 


6]>rSl 


30. 


29 45 


6T)h 


30. 


20 56 27 


dDdSl 


30. 


.... 


<?©? 


31. 


12 33 33 


6)>im 


30. 


2 34 16 


d 9^T 








30.- 


15 4 6 


61)lSl 









Digitized by 



Google 



382 Celestial Pkenamenafrom April 1. to July 1. 1830. 



JUNE. 



D. 


^' t H 




D. 


H. / /, 




1. 


13 S9 


6)>tSl 


18. 


21 13 26 


6Dy b 


1. 


9 10 24 


69oK 


18. 


22 26 


d jnd 


1. 


15 14 14 


65^T1J 


la 


22 64 1 


d])2Jb 


3. 


19 17 


6i-m 


19. 


3 39 27 


d])« d 


4. 


18 45 


dJr^ 


20. 


1 23 12 


Im. III. sat 11 


5. 


20 34 36 


Km. HI. sat. Tl 


20. 


3 20 - 


d})$ 


5. 


20 45 67 


6)) P Oph. 


20. 


4 34 52 


Em. III. sat H 


6. 


10 2 


Im. II. sat 11 


20. 


14 51 23 


% New Moon. 


6. 


14 4 29 


O FuU Moon. 


21. 


23 38 47 


enters ss 


7. 


36 20 


Im. L sat. 11 


22. 


22 53 31 


Im. I. sat V 


9. 


14 38 


dM t 


24. 


6 2 32 


d])b 


9. 


32 17 


i DV 


24. 


7 19 61 


dDlSl 


10. 


20 18 24 


dD¥ 


26. 


12 40 39 


6D(Sl 


12. 


23 29 48 


dDc? 


26. 


16 41 47 


6 DrSl 


13. 


26 15 


6 !)>.«» 


27. 


4 28 30 


6lfiW 


13. 


34 59 


Em. III. sat 11 


27. 


8 34 49 


Km. HI. sat 11 


13. 


10 14 12 


6 ]) ^«5 


27. 


19 51 5 


dJnTlJ 


13. 


22 36 10 


( Last Quarter. 


28. 


3 5 36 


]) First Quarter. 


16. 


18 15 - 


Inf. d O 9 


28. 


7 32 48 


d DyTTie 


17- 


10 26 36 


dD? 


2& 


22 30 41 


6}^m 


17. 


23 33 40 


Im. IV. sat 11 


30. 


48 3 


Im. I. sat 11 


la 


2 3 14 


Em. IV. sat 11 


30. 


7 37 35 


6D-W 



On the 22d of May, there will be an Occultation of Aldebaran by the Moon : 



Immersion, ..... 22. 
Emersion, 



18 42 16, at 184*' 

19 13 8, at 268^. 



The angle denotes the point of the Moon's limb where the phenomenon will 
take place, reckoning from the vertex of the limb towards the right hand round 
the circumference, as seen "with a telescope which inverts. 



The following Occultations were observed at the Observatory, Marischall 
College : 
1829, Mean Time, 



Aug. 21. yTauri, Emers. 22 43 33,4 

22. ^ Tauri, Emers. 2 29 41^0 

76 Tauri, Emers. 2 37 49,0 

160 Mayer, Emers. 3 45 51,3 

Aldebaran, Immers. 5 36 14,6 



Mean Time. 



Bee. 9. Aldebaran, Immer. 17 46 2^1 
Emere. 18 37 44,S 
Immersion instantaneous. 

At Emersion, the star was 0^,2 in 
recovering its full splendour^ 

The Telescope used was a 3i feet achromatic by DoUond. The obaerva* 
tions have been corrected for the error and rate of the clock, which were ob- 
tained by transits of the sun imd stars. 
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Proceedings rfihe Wemerian Natural History Society. 
(Continued from p. 189.) 

1830, Jatu 9. — RoBSBT Jameson, Esq. President, in the chair. 
The Secretary read a communication by Dr R. K. Greville, on 
the various economical uses of sea-plants ; and the Doctor ex- 
hibited beautiful dried specimens of the most useful and inte- 
resting species. — The Rev. Dr David Scot of Corstorphine then 
read an essay on the Rams and Badgers with the skins of which 
the Israelites covered the Tabernacle. — Specimens, male and 
female, of a rare North American Moth (Satumia Luna), bred 
in Europe by M. Sommer of Altona, from imported eggs, were 
exhibited ; and illustrative notes, by Mr James Wilson, were 
read to the meeting. (See supra^ p. 367.) 

At this meeting, DrvFoHN Coldstream of Leith, was ad- 
mitted an ordinary member ; James Mather, Esq. of South 
Shields, a non-resident member ; M. Chauvin of Caen, a fo- 
reign member ; and Dr Holmes of Montreal, a corresponding 
member of the society, 

Jan, 23. — David Fa loon ar, Esq. Vice-President, in the chair. 
— There were read to the meeting some notices relative to 
the coal found under the marly red sandstone near Leicester, 
contmned in a letter to Henry Witham, Esq., illustrated by 
sections of the borings for coal. — Dr John Aitken then exhibited 
a number of very fine anatomical preparations, and gave from 
them a demonstration of the circulation of the blood in the fcetus, 
in man, and in several of the lower animals, particularly the 
cow, the red deer, the dog, and the seal. 

The members of the society afterwards proceeded to Dr 
Hope^s laboratory, to witness a beautiful experiment, showing 
the intense light and heat produced by passing upon an ignited 
ball of lime, placed in the focus of a light-house reflector, a con- 
tinued stream of hydrogen gas. 

Feb, 6. — David Falconar, Esq. V. P, in the chair. — 
The Secretary read a memoir by Mark Watt, Esq.^-on the 
1 
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power which certain spiders possess of fixing their threads hori- 
zontally between two perpendicular bodies placed at a distance 
from each other. Likewise, a notice regarding a sort of fascina- 
tion practised on small birds by this whitret or weazel ; in a 
letter ft)m the Bev. Alexander Duncan of Mid-Calder.— The 
Rev. Dr Scot then read an essay on the Dishong of Moses or 
Gazelle of the Plain, the pygarg of the English Bible. 

1830, Feb. 20,— David Falconae, Esq. V. P. in the chair. 
-^There was read aH account of several new species of grouse 
recently discoveried by Mr David Douglas among the Rocky 
Mountains, communicated by James Wilson, Esq. ; the speci- 
mens at the same time being placed on the table. For a full 
description of these species, see p. 372 of this Number. — ^The 
Rev. Dr Scot read an essay on the mustard plant mentioned 
in the Grospels, showing that it was probably the Sinapis nigra, 
which grows five or six feet high in warm countries, rather 
than the Phytolacca decandra, which probably did not exist 
in Judea. 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. ClimaU qf BrUain.^^^yt all the climates of Europe, Eng- 
land seems to me most fitted for the activity of the mind, and 
the least suited to repose. The alternations of a'cKimate so vari- 
ous and rapid, continually awake new sensations; and the 
changes of the sky from drjniess to moisture, from the blue 
ethereal to cloudiness and fogs, seem to keep the nervous sys- 
tem in a constant state of disturbance. In the mild climate of 
Nice, Naples, or Sicily, where, even in winter, it is possible to en- 
joy the warmth of the sunshine in the open air under palm trees, 
or amidst evergreen groves of orange trees, covered with odorous 
fruit and sweet-scented leaves, mere existence is a pleasure; 
even the pains of disease are sometimes forgotten amidst the 
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balmy influence of nature ; and a series of agreeable and un- 
interrupted sensations invite to repose and oblivion. But in 
the changeable and tumultuous atmosphere of England, to be 
tranquil is a labour, and employment is necessary to ward off 
the attacks of ennui. The English, as a nation, is pre-£fninent- 
ly active, and the natives of no other country follow their ob- 
jects with so much force, fire, and constancy. And, as human 
powers are limited, there are few examples of very distinguished 
men living in this country to old age. They usually fiEul, droop, 
and die, before they have attained the period naturally marked 
for the end of human existence. The lives of our statesmen, 
warriors, poets, and even philosophers, afford abundant proofs 
of the truth of this opinion ; whatever bums consumes, ashes 
ranain. Before the period of youth is passed, grey hairs usually 
cover those brows which are adorned with the civic oak or lau- 
rel ; and in the luxurious and exciting life of the man of plea- 
sure, their tints are not even preserved by the myrtle wreath, 
or the garland of roses, front the premature winter of time.*- 
Sir H. Davy. 

9. Winter ^1829-30.— It appears that the cold in the south 
of France and in Spain has long prevailed, and been more severe 
than has been experienced there for a great number of years ; 
but that in this country (Scotland), and in places in a higher 
northern latitude, although they have had very deep snow, yet 
it has been found comparatively mild for a winter like this ; 
therefore, the rigour of the frosty air seems to have been con- 
fined within the parallels of 55"" and 88^ N. Lat with prevail- 
ing N. and N.E. winds from over the continent ct Europe. Ire- 
land being within these parallels, it is curious that its inhabi- 
tants should, at the same time, ako have enjoyed a mild atmos^ 
phere. — dnnals of Philosophy^ March 1860. 
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8. MekaNHogkcA Toftfe.— Extracted from the Register kept 
at KinfauDs Castle, N. Britain. Lat. 66° 28' 80"; above the le- 
vel of the sea 150 feet. (Communicated by Lord Geay.) 



1829, 



Morning, 4 past 9, 
MeanMeight of 



Barom. Thenn. 



January,... 
February, . 
March, . » 
April,.....*. 

May, ...... 

June, 

July* 

August,... 
September, ... 
October, ... 
Nov^nber, 
December,.... 

Average of \ 
; the year, j 



Inches. 
29.750 
29.499 
29.720 
29.318 
29.811 
29.792 
29.512 
29.622 
29.487 
29.744 
29.789 
29.955 



34.774 
39.607 
41.387 
44.800 
54.326 
60.600 
60.258 
58.064 
52.133 
4a419 
41.467 
39.194 



29.667 



47.919 



Mean 



ripastS, 
eight 0/ 



Banmi. Thenn. 



IndMS. 
29.774 
29.715 
29.714 
29.357 



29.782 
29.520 
29.637 
29.492 
29.743 
29.826 
29.961 



33.742 

4aooo 

40.581 
42.533 
50.161 
55.500 
55.774 
54.838 
49.733 
47.003 
41.066 
87.645 



45.634 



Mean 
Temp, 
by Six's 
Tl 



35.129 
40.321 
41.645 
43.767 
52.258 
68.067 
58.193 
56.387 
.51.133 
47.903 
41.366 
38.710 



47.073 



Depth 
of Rain 
hi Gar- 



5.00 
2.00 
1.50 
3.00 
1.70 
1.80 
5.85 
5.40 
2.75 
2.50 
2.80 
1.30 



Ng of Days 



Rahior 
Snow. 



10 

7 
7 

15 

7 
13 
16 
14 
11 
13 
11 

7 



35.60 



131 234 



Fair, 



ANNUAL RESULTS. 



BAROMETER. 
Otaservatlons. Wtaid. Inch. 

Highest, . 3UtDec. SW. 30.50 
Lowest, . 15th April, S£. 28.53 



MORNING. 

THERMOMETER. 
Wind. 
31 St August, . . 
22d January, . . 



Highest, 
Lowest, 



31st Dec SW. 
15th April, S£. 



BVfiNINO. 

30.56 I 8th August, . 
28.63 I 19th January, 



Wetthtr. 
Fair, 
RiuB or snow, 



234 
131 

365 



Whid. 

N. & NE. 
E. & S£. 

s. &sw; 

W. & NW. 



SW. 


«?• 


SW. 


2V 


SW. 


64* 


w. 


26* 


Tfanes. 


, 


19 


, 


101 


* 


201 


\ 


44 



365 



19' 

74- 



Extreme HetH and Cold by Six*s Thermomekr t 
Coldest, 1fe2d January, . Wind, SW. 

Hottest, llth June, . . do. SE. 

Mean Temperature for the year, 47^073 

Results df Two Ram-'Gauges. 

L Centre of ^infewns Garden^ about 20 feet above the level of the sea, 85.60 
2. Square Tower, Kinfeuns Castle, 180 feet, .... 36.00 

BbS 



In. lOOw 
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4. Meteorological Tables for Aberdeen^ 1889. — ^As in a con- 
temporary JourDal, that of Dr Brewster, there is an accurate 
Meteorological Table for Edinburgh, by Mr Adie, we do not 
consider it necessary to republish it here, but are happy to have 
an opportunity of commu9icating to our readers accurate Me- 
te(m>Iogical Tables of another well known part in Scotland, viz. 
Aberdeen, drawn up by Mr Innes of Aberdeen. 

TABLE of the Mean Temperature at Aberdeen for each Month of 
the last Seven Years. 

From Observations made by Mr GEOnaE Ikmes, Astronomical Calculator. 



January,.... 
February,... 
March, ...... 

April,... 

May, 


1823. , 


1824. 


1826. 


1826. 


1827. 


1828. 


1829. 


36.69 
35.03 
40.41 
44.66 
61.33 
64.19 
56.24 
56.88 
54.08 
4&27 
47.81 
39.94 


40.14 
38.32 
36.69 
44.13 
4&7S 
64.76 
60.61 
58.63 
53.47 
45.47 
38.89 
36.13 


37-96 
37.54 
39.88 
44;42 
4a60 
66.10 
60.50 
69.83 
57.56 
60.45 
40.14 
39.37 


34.29 
40.59 
40.04 
45.32 
63.27 
62.66 
61.48 
60.34 
56.25 
49.56 
38.41 
40.23 


35.43 
34.91 
39.06 
45.17 
60.98 
67.45 
62j05 
67.49 
56.34 
51.88 
41.59 
41.89 


40.00 
41.43 
42.87 
'46.67 
62.07 
6a96 
60.66 
60.39 
66.94 
4&74 
46.18 
43.15 


34.40 
38.69 
41.60 
43.25 
51.86 
56.43 
68.66 
66.49 
51.57 
46.46 
41.01 
39.14 


June,...«#.... 
July 


August, 

September, . 

October, 

November,.. 
December, .* 


Mean,... 


47.12 


46.32 


47.69 


48.46 


47.86 


49.65 


4a62 



MEAN OF THERMOMETER, 

At Aberdeen^ for etwh MorUh during 

the Year 1829. 

January, 34.40 

February, ; 38.69 

March, « 41,60 

April, 43.25 

May, 51.85 

June, 66.43 

July, 68.56 

August, ..56.49 

September, 51.67 

October, ; 46.46 

November, 41.01 

December, 39.14 

Mean Temp, of the Year, 46.62 



RAIN' 

Fallen at Marieehal CoUege Obaerva* 
twrffy Aberdeen^ during Ote Tear 1829. 

January,.... 3148 Inches. 

February,... 0.99 

March,... 3.12 

April, 2.74 

May, 0.66 

June, 1.54 

July, 1.92 

August,*... 4.36 

September, 2.35 

October, 2.72 

November, 1..... 2.34 

December, 2.45 

Total, 2a66 Inches. 

* The quantity wiilchfidldarii^ the ik)od 
of the Sd, ad» ud 4th of Auguft, wn 1.80 
ftich. 
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6. Latitude of Cotton HiU.-^As the Calton Hill is one of 
our most interesting meteorological and geological points, we are 
happy in having an opportunity of /giving the precise position 
of the Observatory placed upon it. The Latitude of this Ob- 
servatory, as determined by Mr Henderson, from the data of 
the Trigonometrical Survey, is 55'' 5T W^ 5 N. 

6. Mysterious Sounds. — The wide spread sail of a ship, ren- 
dered concave by a gentle breeze, is a good collector of sound* 
'^ It happened,'^ says Dr Arnott, ^^ once on board a ship sail- 
ing along the coast of Brazil, far out of sight of land, that the 
persons walking on deck, when passing a particular spot, al- 
ways heard very distinctly the sound of bells, varying as in 
human rejoicings. All on board came to listen, and were con- 
vinced ; but the phenomenon was most mysterious. Months 
afterwards, it was ascertained, that, at the time of observation^ 
the bells of the city of St Salvador, on the Brazilian coast, had 
been rin^ng on the occasion of a festival ; their sound, there- 
fore, favoured by a gentle wind, had travelled perhaps 100 
miles by smooth water, and had been brought to a focus by the 
sail on the particular situation or deep where it was listened 
to. It appears from this, that a machine might be constructed^ 
having the same relation to sound that a telescope has to sight. 

7. Effects of Electridty on Rocks. — ^Electricity, as a chemi- 
cal agent, may be conadered, not only as directly producing an 
infinite variety of changes, but also as influencing almost all 
which take place. There are not two substances on the sur- 
face of the globe, that are not in different electrical relations to 
each other ; and chemical attraction itself seems to be a pecu- 
liar form of the exhibition of electric attraction ; and, where- 
ever the atmosphere, or water, or any part of the surface of the 
earth, gains accumulated electricity of a different kind from the 
contiguous surfaces, the tendency of this electricity is to pn>- 
duce new arrangements of the parts of these surfaces* Thus, a 
poatively electrified cloud, acting ovai at a great distance on a 
mcHStened stone, tends to attract its oxygenous, or acidiform, or 
add ingredients, and a negatively electrified cloud, has the 
same effect upon its earthy, alkaline, or metallic matter ; knd the 
silent and slow operaticm of electricity is much more important 
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in eoaaGmy of nature, than its grand aiMl ilmpressive c^peratibn 
in lightning and thuiider. 

8. Meteoric Iron of Aiacama. — In the latdiy publifehed part 
of the Transactions of the Royal Society of Ec^burgh^ there i» 
an analyus of this itoa by Dr Tamer, which is not correctly 
given. Dr Turner sends the following as the accurate result. 
Iron, 93.67 ; Nickel, 6.618 ; Cobalt, 0.586 ; = 100.728. 

MINBKAL06T. 

9. Perishable Nature of Works of Man, — ^No work of excel* 
lence ought to be exposed to the atmosphere ; and it is a great 
object to preserve them in apartments of equable temperature, 
and extremely dry. The roofs of magnificent buildings should 
be of materials not likely to be dissolved by water, or changed 
by the air. Many electrical conductors should be placed so as 
to prevent the slow or the rapid effects of atmospheric electri- 
city. In painting, lapis lazuli, or coloured hard glasses, in 
which the oxides are not liable to change, should be used, and 
should be Imd on marble, or stucco encased in stone ; and no 
animal or vegetable substances, except pure carbonaceous mat- 
ter, should be used in pigments ^ and none should be mixed 
with the varnishes. Yet, when all is done that can be done, in 
the work of conservation, it is only producing a difference in 
the degrf^ of duration. And from the stiitements that our 
friend has made, it is evident that none of the works of a vaxx- 
tid being can be eternal, as none of the combinations of a limit- 
ed intellect can be infinite. The operations of Nato^e^ When 
slcrw, are no less sui«. However man may for a time usurp do* 
minion over her, she is cmaon of recovering her empire. He 
converts her rocks, her stones, her trees, into forms of palaces, 
houses, and ships ; he employs the metals found in the bosom 
of the earth as instrtlinents of power — ^nd the sands and days 
which constitute its surface, as omameilts and resources of 
luxury ; he imprisons ait by water, and tortures water by fire^ 
to change, or modify^ br destroy, the natural forms of things^ 
But, in sohie lustrums, his woi^ki^ begin to cihange^ and in a ftw 
centuries they decay and are in ruins ; and his mighty temples, 
frahiM, as it were, fei^ immortal and divine purposes-^— Add his 
bridges formed of gratdtef, and ribbed of iron^^and his Walls for 
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defence, and the splendid monuments by which he has endea- 
voured to give eternity even to his perishable remains, are gra- 
dually destroyed ; and those structures which have resisted the 
waves of the ocean, the tempests of the sky^ and the stidce of 
lightning, shall yield to the operation of the dews of heaven^ of 
frost, rain, vapour, and imperoepdble atmosphajc influences; 
and as the worm devours the lineaments of hk mortal beauty, so 
the lidiens and moss, and the most Insignificiuit plants, shall feed 
upon his columns and his pjrramids, aild the most humble and 
inagnificant insects shall undemune and sap the fbimdations of 
his colossal works, and make their habitations amongst the- 
ruins of his palaces and the fsdling seats of his earthly glory. 

GEOLOGY. 

10. Norway ka$ not heeii materiaUy elevated abotve the level of 
the sea for the last 800 yeco's. — The hist<»ry of the small island 
of Munkholm, on the coast of Norway, is interesting, as con^ 
nected with a well known speculation, nwnely, that which 
maintains that the land of Scandinavia is gradually ridng above 
the level of the sea, through the agency of some subterranean 
power. M. Everest says, " The history of this small ide weighs 
strongly against the rise of Scandinavia, as a general proposi- 
tion. Its area is not greater than that of a small viUage, and, 
by the official survey, its highest point is said to be S8 feet 
above the mean hi^-water-mark (that is, the mean between 
neap and spring tides). An extreme spring tide may rise 8 feet 
higher, thus leaving SO feet for the highest point. But die 
Swedish rate of rise is stated at 40 inches in a century. Now, 
A. D. 1028, or 800 years ago, a monastery was founded there 
by Canute the Great ; and, in 995 (8S years before that time)) 
it was in use as a common place of execution, and the famous 
Hagen Hlade JarPs head was nailed to a gibbet there. Take 
the first of these periods, 1028 ; then, 40 x 8 = 320 inches, or 
26 feet 8 inches ; so that this rock must then have been below* 
high-water-mark, according to this supposition. It is not likdy 
that, in such a state, it would have been chosen as the site of a 
hml^ng.'^^^Everesfs Travels through Norway. 

11. Fossil Insects in lower Oolite j at Solenhqf. — In the cabi- 
net of the Royal Academy of Munich, there are many sped^ 
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mens c^ fo68iliIl86^t^, found in the oolite limestone of SolentH)f« 
The following are mentioned by Wagner. Thirty species, many 
updescribed, of the cla98. Crustacea ; several species of the genera 
^schna,: Agrion, Myrme^eon ; so that, at the time of the de-^ 
position of, this liroestop^t there lived at least three genera of 
Hymenppterous insects., A. fossil Sirix, in the collection, may 
be coE^idared as the. representative, at that period of the order 
Neun^tera. Von Schlotheim mentions an impres^on in this 
limeslott^iof an. insect, which he conjectures to be nearly allied 
to tbe moth named Sphinx ligustri; and also a fossil beetle, 
allied to the genus Carambyz. . The Spider class appears to 
have existed also at this time, as is shewn by a fossil nearly al- 
lied to the Solpuga Fabr Galeodes of Olivier. 

12. Antique Green Porphyry. — In the Island of iEgina, one 
of the Greek Islands, Captain Boblaye, a French engineer, dis- 
covered rocks of antique green porphyry (ophite), which he 
refers to the porphyries of (he opal formaUon. 
( 18. Bu/rabUity ^ Stones, — When the felspar of the granite 
rodcs contams little alkali, or calcareous earth, it is a very per- 
maaent stone; but when in granite^ porphyry, or syenite, either 
llie felspar contains much alkaline matter, or the mica, schorl, or 
hornblende, much protoxide of iron, the action of water contain- 
ing oxygen and carbonic acid on the ferruginous elements tends 
to firoduoe the disint^ration of the stone. The red granite, 
black syenite, and red porphyry of Egypt, which are seen at 
Rome in obelisks, columns, and sarcophagi, are amongst the 
most durable compound stones; but the grey granites of Cor- 
idca uid Elba are extremely liable to undergo alteration : the 
felspar contains much alkaline matter, and the mica and schorl 
much protoxide of iron. A remarkable instance of the decay 
of granite may be seen in the hanging tower of Pisa ; whilst the 
marble pillars in the basement remain scarcely altered, the gra- 
nite ones have lost a considerable portion of their surface, which 
&lls off continually in scales, and exhibits everywhere stains from 
the formaUon of peroxide cS. iron. The kaolin, or clay, used in 
most countries for the manufacture of fine porcelain or china, 
is gcinerally produced from the felspar of decomposing granite, 
in which the cause of decay is the dissolution and separation of 
the alkaline ingredients. Water is capable of dissolving, in 
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larger or smaller proportions, most compound bodies ; and the 
calcareous and alkaline elements of stones are particularly liable 
to this kind of operation. When water holds in solution carbo- 
nic add, which is always the case when it is predpitated from the 
atmosphere, its power of dissolving carbonate of lime is very 
much increased; and, in the neighbourhood of great cities, 
where the atmosphere contains a large proportion of this prin- 
ciple, the solvent powers of rain upon the marble exposed to it 
must be greatest Whoever examines the marble statues in the 
British Museum, which have been removed from the exterior of 
the Parthenon, will be convinced that they have suffered from 
this agency ; and an effect so distinct in the pure atmosphere 
and temperate climate of Athens, must be cm a higher scale in 
the vicinity of other great European cities, where the consump- 
tion of fuel produces carbcmic acid in large quantities. 

• BOTANV. 

14. On Cotumba Root — Columba Root has long been a well 
known article of the Materia Medica, and esteemed a valuable 
medicine for rectifying the tone of the stomach and alimentary 
canal, when injured by such diseases as cholera and dysentery. 
The plant grows in the countries of Mozambique and Querimba 
on the east coast of Africa. The authorities at the Portuguese 
settlements there have endeavoured to preserve to themselves a 
monopoly of the medidne, and they long succeeded in doing so. 
In the year 1805, however, a single plant was brought alive to 
Madras by M. Fortin. This specimen grew and flowered there, 
and was described by Dr Andrew Berry, then of the Medical 
Board of Fort St Gi^eorge, now of Edinburgh. It proved a 
dioecious jdant ; and Dr Berry correctly remarked, dmt it was 
closely allied to the genus Menispermum. The individual 
growing at Madras was a male. Willdenow and Sprengel in- 
serted the plant in their systems under the name of Menisper- 
mun palmatum. Sir J. E. Smith, in Rees^ Cyclopoedia, con- 
jectured that it had been carried from Columbo, in Ceylon, to 
the 'East Indies, and had thus derived its name. This, how- 
ever, was a mistake, it being known in Africa by the name of 
Ealumba. De Candolle afterwards determined that the plant 
properly belonged to the genus Cocculus, but regretted that he 
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had no means of describing the female flower or the seed. After 
the lapse of twenty years, an enterpriang naval commander, who 
was fond of botany (Captain Ow»), happened to be stationed 
in the Mozambique Channel, and of course had a good deal of 
intercourse with the natives on the coast. He succeeded in 
bringing away from the port of Oibo, many cases containing 
hving plants of both sexes. Some of these were takeiv to Bom- 
bay^ others to the Isle of France, and some to the Seychelles 
Islands. All the plants left at the Mauritius proved male ; but 
females appeared among those at the Seychelles, and from thence 
some female plants were transmitted to the King's garden at the 
Isle of France; so that the multiplication of the plant by seed is 
now certain. Professor Bojer of the Mauritius has sent home 
drawings and descriptions of both sexes ; and Professor Hooker 
of Glasgow has just published these in the Botanical Magazine, 
of which he is the able conductor* A tincture had been mfde 
from the roots of plants grown at the Mauritius, according to 
the formula of the London College : it was found to be stronger, 
and to have a more grateful and aromatic flavour, than that pro- 
cured from Apothecaries' Hall. We are happy to add, that 
living plants have been sent ta this country by Mr Telfair of 
the Isle of France, and have been received both by Mr Barclay 
of Buryhill and by the Glasgow Botanic Garden. 

ZOOLOGY. 

15. Nature of Respiration, — My idea is, that the common 
air inspired enters into the venous blood entire, in a state of 
dissolution, carrying with it its subtile and etherial part, which 
in ordinary cases of chemical change is given off; that it expels 
from the blood carbonic acid gas and azote ; and that, in the 
course of the circulation, its etherial part and its ponderable 
part undergo changes which belong to laws that cannot be con- 
sidered as chemical,' — the etherial part probably producing ani- 
mal heat and other effects, and the ponderable part contribut- 
ing to form carbonic acid and other products. The arterial 
blood is necessary to all the functions of Ufe, and it is no less 
connected with the irritability of the muscles and the sensibility 
of the nerves, than with the performance of all the secretions. — 
Sir H, Davy. 
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16. Cutde^h Fishery. — ^A curious account has been pub* 
lidied by M. PUaje, of tke uncommon and important Cuttle- 
fish (Sefua) fishery on the coast of Newfoundland. It is the 
LdUgo piecaiarum of authors. It occurs in vast abundance, but 
at different times, on different coasts ; foic example, at St Pierre 
in July, on the southern ooasts of Newfoundland only in Aur 
gust, and in Bonne Bay first in September.. Its vast dioals 
present a curious appearance, by their strongly twisted compact 
form. When they approach, hundreds of vessels are ready fi>r 
their capture. A cylindrical polished piece of lead, of which, 
one end runs into a number of hooks, is used as a bait. When 
it occurs in great numbers, a perscm can take a thousand in the 
space of an hour. At this season of the year, the sea on th^ 
coast of St Pierre is covered with from 400 to 500 sail of En^ 
lish and French ships engaged in the Cuttle-fish fishery. The 
Cuttle-fish is sometimes eaten, but the proper object of their 
capture is the using them afterwards as bait in the taking of the 
cod and other fishes that afterwards appear on the coast. In 
Mr Cormaek's paper in vol. i. p. 87, of Edinburgh New Philo- 
sof^cal Journal, the reader will find an interesting account of 
the Cuttle-fi^ as a bait ia the cod^shery of Newfoundland. 

17. Anatifera Vkrea or Vitreous Bamade. — ^This species,, a 
native of the Mediterranean, is not, like the others, fixed, on the 
omtrary, is a free peli^ian nK^U3Cous ammaL It suspends it* 
self, like the lanthina, at the surface of the water by means of 
white tranducent lur-vesicks. These vesicles are connected 
with the flerfiy pedicle ; by their means the animal floats freely 
on the surface of the water, but it can also sink itself at plea- 
sure. 

IS. Mortality among Leeches,— That atmosjAeric changes 
have a raourkaUe influence upon leeches, is a well established 
&CU In 1825, M. Derheims of St Omer, ascribes the almost 
sudden death of them at the approach of, or during storms, to 
the ooagulaticm of the blood of these creatures, caused by the 
impressbn of the atmos{d)erical electricity. This opinion, which 
at that time was the result of theory, he confirmed, in the month 
of March last, by direct experiment. 

19. £^2fmm^.— Raspail, who enumerates S50 species of tkis 
genus, maintams that they are not shells of animals, but cuta^ 
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peous appendages ^ of a marine animal, perhaps allied io the 
Echinodermata. 

NEW PUBLICATIONS. 

90. A Concise System of MaihematicSi in Theory and Prac^ 
iice^Jbr the use qfSchociSy PriveUe Students, and Practical Men. 
By Alexander Ingram, Esq. Edinburgh.— ^We have carpfutij 
examined this valuable work, and find it throughout excellently 
calculated for the purposes stated in the title. The matter is 
well selected and judiciously arranged ; the practical rules are 
given with great clearness, and the illustrations prove the 
thorough knowledge of the late excellent author, in all the prac- 
deal details of this important branch of education. It is neatly 
and correctly printed, and, what we consider of importance in a 
work of. this description, is remarkably cheap. 

SI. An American Dictionary of the English Language ; by 
Noah Webster, LL.D. 2 vols. 4to. New York — In this work, 
Dr Webster has exhausted the labour of a long life, and, in 
search of materials, virited the Royal Library at Paris, and the 
libraries of the English Universities, 'Of his etymological re- 
searches, I feel myself but imperfectly qualified to judge, my 
own studies having Xwa in a different department. I know, 
however, that he entered on these pursuits more than thirty 
years ago, with an ardent admiration of the writings of Hchhc 
Tooke; and that, extending his inquiries to the eastern dialects, 
which were unknown to that writer, he has gradually embraced 
more than twenty languages within the circle of his investiga- 
tions, and made them all subservient to his researches into the 
origin and progress of our own. That these inquiries should 
present many things of doubtful probability, is of course to be 
expected. That many new relations between our own and 
other languages are pointed out, and that much light is thrown 
on the radical meaning of words, will, I presume, be obvious to 
all who take an interest in such discusrions. The number of 
these, however, in this country at least, is comparatively few ; 
and, to others, such inquiries will present a perfect blank, or 
will perhaps afford a fruitful theme for ridkule. This work, as 
a defining dictionary, I haye beai led, from* the nature of my 
pursuits, to examine with close attention. I have even collated 
the greater part of its pages with Todd's editicm of Johnson's 
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Dictionary. In this respect, the improvements appear to me to 
be numerous, and highly important. Many thousands of the 
most common senses of terms were either overlooked by Dr 
Johnson, or have found their way into the language since his 
time. In scarcely a single instance have these deficiencies been 
supplied by the English editors, or even the most glaring errors 
corrected. That the dictionaries of our language are fifly years 
behind the progress of knowledge among the English nation, as 
recorded in our books, is a fact conceded by every one who has 
taken the pains to examine the subject. Dr Webster, besides 
adding very largely to the number of definitions, has given to 
them, in a giheat degree, the precision of modem science ; and 
although every attempt of this kind must, from the nature of the 
case, be liable to many imperfections, we cannot but think that 
he will be ultimately regarded as having carried forward Eng- 
lish lexicography as much beyond the point where it was left 
by Johnson, as Johnson himself advanced it beyond the pro- 
gress of his predecessors. Like most men who have long con- 
templated the irregularities of English orthography^ Dr Web- 
ster has been too anxious, probably, to accelerate its slow pro- 
gress towards stricter analogies. His alterations are not indeed 
very numerous ; but supported as they are by general prin- 
ciples, and harmless as they are at all events, he will still un- 
doubtedly be liable to the charge ci ^^ the affectation of spelling 
better than his neighbours.^ We were afhdd that the r^ me- 
rits of this excellent work would be overlooked for a time. In 
this, however, we have been deceived, for a British edition of 
this American Dictionary is in the course of publicatbn, which, 
we understand, will rival the splendid American edition. 

%2. French edition of BerzeUus's ChemiHry condemnecL^-^TA- 
dot in Paris, says BerzeUus, in a letter to Kastner, commenced 
a French translation of my book on Chemistry, which is an- 
nounced as an enUrely new edition. Unfortunately, however, 
the undartdunghas mis^ven. Jafdan, the translator, a person 
unknown to me, is no chemist; hence the first volume, which has 
silready appeared, teems with the grossest errors. At my re- 
quest the second volume, which is even more wretchedly exe- 
cuted than the first, has not been published. What Di(^ will 
do in these circumstances I know not ; but the translation of 
Jordan I shall never sanction. 
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LiH of PatmU grankd in EngUmd^Jixm \5ih September io 
^\H November 1899. 

1829. 
Sept 15. To J. AiTcuisoir^ Cljde Buildingii, Glaigow, for his <^ improye- 
ments in the Concentrating and Evaporating of Cane Juice, So- 
lutions of Sugar, and other Fluids." 
To T. Cobb, Calthorpe House, Bradbury, Oxfcnrd, for his '^improve- 
ments in the manuiuAiire of Pi^r, intended for the walls of 
rooms, and in the apparatus for effecting the same." 
23. To T. West WOOD, Middlesex, watchmaker, for his ^^improvements 
in Watches and Time-keepers." 
To J. Brown, Clerkenwell, watchmaker, for his '^ improvements 

applicable to Watches and other Horok^iod Machines." 
To H. Ttjjib, Warwick JLane, brass-founder,- for his ^< improve- 
ments in the construction of Water-closets." 
30. To J. MooRE, Bristol, for <^ Machinery for propelling carriages, 
ships, or other floating bodies ; and Apparatus for condensing the 
steam of the steam-engine, after it has propelled the steam- 
engine piston." 
To Lieutenant M. Bodger, Boyal Navy, Strand, London, for his 

^' improvements in the construction of Cat-head Stoppers." 
To T. Banks, Patrecroft, civil engineer, for his ^'improvements in 
Steam-en^ei." 
Oct* 7* To P. I)sscRoxzii.i,E8, Fenchurch Street, London, for his ^ improve- 
ments in Apparatus for removing the down from cotton and cer- 
tain other fobrics, by singeing." 
16- To W. Church, Hey^ood House, near Birmingham, for " improve- 
ments in Machinery fK propelling vessels by steam, and in 
BoUers sppttBable taihe same, and also to other purposes." 
To W. CburcBi Hey wood IIous^ near 3Knninghi»n,.for his '^im- 
provements in, on, or upon Instruments for sharpening knives 
and other edge-tools, and the Machinery or Apparatus for manu- 
Isctuting the same." 
28. To T.XE0XXEx,idFiiengteeer, ICiddkiex, for his «<^improved Me* 
chanical Pawer^ aikpUoableto m^Ml^eryof dlQQsrent^Jdnds." 
Nov. 2. To 6. Danre, Birmingham, for Jiis '' Self-acting Air orOas Regu- 
lator or Stopcock, for governing the flow of air or gas, which may 
he applied to' other purposes. " 
To J. Macovrbt, £sq^ Great James' Street^ Bedfh^ Bxnv, Lon- 
don, for ^^ ippraveinents In tha method ofcgftstaiclfaig-Millt and 
Mill-stones for grinflifig." , 
To Colonel J. Viney, Piccadilly, for " improvements in Steam- 
' boilers, and in carriages or apparatus connected therewith." 
' 1*0 Ji SoAiiis iiifubrySpittalfieS^soap4^ker,fbr his ** preparation of 
a certain material produced) 0rDi» mvsgfitahle aubstance, and the 
application thereof to the purposes of .affiisdijQg Light,^ and other 
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Nov. 3. To J. Tucker, Hammersmith, brewer, forhU ^ Exploring Shot or 
ProjectUe." 
To J. Stewart, George Street, Euston Square, for his ** improve- 
ments iu Fiano^fortes." 
To J. CowDEROY, Esq. Citj Road, for bis '^improvements in the 

machinery for making Bricks." 
To F. Naish Stoneasok, Esq. Wells, Somerset, for his " improve* 
ments in the mann&cture or application of Silks, mixed or com- 
bined with other artides.'* 
7. To W. Gooc9, London, for his '^ improvements in Balhs of different 

descriptions." , 

10. To IX Magdouoai., Edinburgh, horUculturist^ibr his ^improve- 
maits on Syringes^ applicable to gardens and other purposes." 
To J. OflTLER, Birmingham, for ^ improvements in die construction 
of Glass itnd: Metal Chandeliers, and other artidesfor ornamental 
lightmg." 
1% To F^ GtB^ Crayford Mills, Sent, fbr ^ improvements in machi- 

ner/ for Cutting Marble, Wood, aind other substances." 
17. To" J. W. BobasdN, Middlesex, for his " improvements in Ships' 

Scuppers, and which may be applied to other purposes." 
21. To T. GETHlEir, Esq; Furinval^i Imiy Londcm, for '^hnprbv^ements 
in Dressing Woollen Cbths*" 
To W. Clutteebuck, Gloucester, for " improvement in the Shears 
used for cutting or cropping of Woollen dlotii, and other &brics 
requiring shearing." 



List of Patents granted in Scotland from Vlik December 
1889 ix> M-Moerch 1880. 

1829. 

Dec. 17* To Charles Brook of Meltham Mills, near Huddersfield, in the 
county of York, cotton-spinner, for an invention of *^ certain 
Improvements in Machinery for Spinning Cotton, and other fi- 
brous substancesi" 
17. To James Soames junior, of Wheeler Street, Spittalfields, in the 
county of Middlesex, for an invention of '' a New Preparation or 
Manufocture of a certain Material produced from a Vegetable 
Substance, and the application thereof to the purposes of affording 
light, and for other Uses." 
1830. 

Jan. 25. To John Tucker of Hammersmith, in the county of Middlesex, 
brewer, for an invention of " an Exploding Shot or Projectile." 

Feb. 2. To John Revere of New York, in the United States of America, 
now residing in the parish of St James, Westminster, Doctor of 
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Medicine, for an invention of ^ a New Alloy, or Compound Me- 
tal, applicable to the Sheathing of l^iipa, and various other useful 
1830. purposes.** 

Feb. 2. To Edwabd Daketvx and James DAKStirK, both of Derby Dale, 
in the county of Derby, merchants, for an invention of ^ a Ma- 
chine or Hydraulic Eng^ey for applying the po#er or pressure 
of Water, Steam, or other Elastic Fluids, to the purpose of work- 
ing Machinery, and other uses requiring pow», and applicable to 
that of Raising or Forcing Fluids.** 
6. To Qiomos STmAXEK, of South Shirids, in the county of Durham, 
ship-builder, for an inventi<m of ^ an improvement in Ships Wind- 



9. To Jambs Ramsay and Aimmsw Bamsat, both of Greenock, in 
North Britain, cordage and sail-cloth manu&cturen, and Ma- 
THEw Oke of Greenock fbreaaid, saihnaker, finr ^ an Improve- 
ment in the Manu&cture of Canvas, and 8ail-etoth for the making 
of Sails.** 

IS. To Thomas Johit Fuller of the Commercial Road, Umehouae, 
in the county of Middlesex, Civil' Engineer, for an invention of 
^ an improved Mechanical Power applicaUe to Machinery of cUf- 
ferent descriptions.*' 

10. To Attox BsmiTBAmD of flniAwry Circus, in the county of I^d- 
dlesex, engineer, for an invention of ^ Certain Improvements on 
or additions to, Wheels or Apparatus for propellhig Vessels, and 
other purposes.** 

19. To John Braithwaite and Johx Emissov of the New Road, 
London, for an invention of ^ an Improved Method of Manu- 
focturing Salt** 

26. To Patrick Dawsok, distiller at Lillybume, for an invention of 
^ an Improvement in the Apparatus used for Distilling.** 
To Robert Busk of Leeds, in the county of York, gentleman, for 
an invention, in consequence of a communication made to him 
by a certain fordgner, residing abroad, ^ of certain Improve- 
ments in Apparatus used for Distilling and Rectifying.** 
Mar. 8. To Johx M^Ivkss of Audienreoch and of Woodbum, in the coun- 
ty of Stirling, Esq. for an invention of ^ the Manu&cture or Pre- 
paration of certain substances, which he denominates the British 
Tapioca, and the Cakes and the Flout to be made from the 
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INDEX. 

Age of Moimtasis^ lenudu en the, 293 

Age of the Pyramids^ 337 

Akzander, J.E. on the Salt Lake Inderin Asiatic RuUa, 18 

Ancient Fk»a of the Earth, remarks on the, 113 

Ancient woods of Scotland, remarks on, 105 

Ancient roads of the Pemvians, aoeoont of> 53 

Arctic R^onsy remarks on thJB, 65 

Amotty G. A. W. Esq. neteson ^e hya-hya «r milk-tree, 318 

Barley, observations on the growth of, 154 

Bischol^ Dr, en the i^mical constitntion and temperatore of Springs, 26 
Bonsdof, Professor, his description of an apparatus for evi^MMration, 278 
Boa6, Dr^ on the secondary rocks of the Alps and Carpathians, 176 
Bojanns, the comparative anatomist, notice of, 200 
Brewsterite, on the chemical constitution of, 355 
Brown, Mr Robert, liis additional remarics on active molecules, 41 
Bockland, Professor, on a new pterodactyle, fossil ink and pens, and 
copro^tes, 21 

CandoHe on the relative condnctibility for caloric of difibrent woods, 131 

Casper Hauser, account of, 134 . 

Capillary action, remarks on, 280 

Cat, domestic, on the origin' of the, 146 

Caves, containing bones of extinct animals, notices of, 197 

Caucasus, Mount, observations made on, 194 

Cdestial phenomena from Jan. 1. to March 1. 1830, 187 — April 1. to 

July 1. 1880, 381 
Chalk, on supposed vegetable remains in, 313 
Cherry Isknd, geology of, 144 
Chronometers, plan for ascertaining the rates of, 160 
Cod-fishery, bait used in the, 204 
Columba root, observations en, 393 
Collier, Mr, on the tripang, 46 
Condor, on the lofty flight of the, 142 
Connell, Mr Arthur, on Brewsterite, 355 
Copper, experiments on the action of acids on, 229 
Coprolite, or fossil faeces, observations on, 21 
Cordillera of the Andes, observations on the, 350 
Corvisart, biography of, 9 
Craig^th quarry, gigantic fossil plant of, 195 
Cuttle-fish fishery, 395 
Cuvier, Baron, his biography of Halle, 1 — Corvisart, 9 — Rumford, 209 

— Remarks on parasitic animals, 101— Lectures on the natural 

sciences, 326 

Davy, Sir Humphry, on the formation of the earth, 320 
^' ' ■ ' Dr John, on the action of adds on copper, 229 

JAKUABfF— -MARCH 1830. C C 
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De la Rive on the conductiliility of wood for caloricy 131 

Deluge, obeenratioiiB on the, 327, 366 

Don, Mr Dayid, on the affinities of VeHoaia, Baihacenia, Glaux, An- 

cuha, ViTianay D^ptada, and Rnliiaeese, 164— <m Rosa herberi- 

foUa, 175 
Dutrochet, M. on a periodical Bpnag on the Jutb, 307 

Earth, on the fenttatioai of the^ hy 3ir H. Dairy, 880 
Egg of omithorynchns, obe c rr a tiona on the, 149 
Eggs of birds, obaenrationa on the oolom o^ 98 
Egypt, on the early history of, by B«ron Cuner^ 334 
Eqniseta or horse-tail, on thehr diemical natme, 100 
European uoontaina, their geologieat age can^dered, 393 
ETq[K>ration, i^paratus for, 278 

I^nrquhmon, Rer. James, on the seqieatme recl»of I^ 

Fishery, cod, bait used in, 204 

Fleming, Dr, reply to Mr Conybeare on the climate of the Aietic Be* 

g^ons, 65 
Flora, ancient of the earth, remarks on the, 112 
Forests of Sootiandj on the andent, 105 • 
Furnaces, blasts beat^^ used in, 205 

Gad-fly, obserratiims on the human, 284 
Gas, inflammablf^ native sources of, 108 
Geology of Spain, on the, 267 
GdetiM on the metamorphoses of plants^ 162 

Graham, Dr, on new and rare |teits in the Edi nburgh Royal Botanic 
Garden, 183, 368 
• Grouse, description of several new species of, 372 
Growth of wheat and bariey, obsnrations on the, 154 
Greece, dryness of the atmosphere of, 190 
— — ^ oa the early history of, by Baron Cuvier, 342 

Halle, M. biography of, 1 

Hartwell, M. Victor, examination of some minerals, 38 

Hart, Mr John, description of a heating apparatus, 175 

Hausmann, Professor, on the geology of Spain, 267 

Hermann, M. account of pyrophylMte, 40 

Herrings, periodical i^pearance of, in Highland lochs, 199 

Hoffinann, M. on the geology of Rome, 76 

Holothuria tubidosa, an artide of commerce, 46 

Hya-hya, or Demeraca milk-tree, account of the, 315 

Innes, Mr George, celestial phenomena^ 187, 381 

Insects, on their domestication and geographical distribution, 368 

Inder, salt lake of, notice r^arding the, 18 

Iron, improyed mode of smelting, 205 

Jamesonite, a new mineral species analyzed^ 292 

Jardine, Sir Wm., queries r^arding salmon and trouts, 358 

Keilhau, Professor, on the gedogy of Spitsbergen anil Cherry Island, 
144 



Digitized by 



Google 



INDEX. 408 

KinfiEnms meteorological register for 182% 376 

Larva of an (Estnis lodged io the arm of a sailor^ account of a, 286 
Limestone, analyses of, 364 

Manis pentadactyla of Ceylon, aceomit of the^ 58 

Man, on the eaiiy history of, by Baron Cuner, 326 

ManteU, Gideon, Esq., on supposed vegetable remains in chalk, 313 

Memnon, statue of, on the noises heard at the, 260 

Miargyrite, a new mineral described, 292 

Milk, on yarions preparations of, by the Kalmucks, 360 

Milk-tree of Demerara, account of, 315 

Molecules, active, Mr R. Brown on, 41 

Mountains, on the age of different classes of, 293 

Nalioh, remarks on the noises there, 74 

Nepenthes distiUatoria, Dr Graham's account of the germination of^ 

371 
Noises, on peculiar, heard at particular places, 258 

GBstms Hominis, or gad-fly, observations on, 284 
Omithorynchus, on the egg of the, 149 

Parasitic animals, remariu on, by Baron Cuvier, 101 
FMents granted in England, 205, 398 

in Scotland, 208, 399 

Pelasgi, notes on the, by Baron Cuvier, 345 

Peru, on the perpetual snows of the Corctillerii of,- 31 1 

Pemmns, remarics on the ancient roads of the, by Dr Gillie% 53 

Peruvian mountains, heights of, 353 

Philosophy of nature, remarks on the, 152 

Plants, on the metamorphoses of, 162 

Polybasite, a new mineral, an account o( 148 

Pterodactyle, account of a fossil species of, found in the lias, 21 

Pyrophyllite, analysb of, by M. Hermann, 40 

Roads, ancient, of the Peruvians, notices regarding the, 53 \ 
Robertson, Rev« A#, of Inverkeithing,^on the limestones of Charlestown, 

364 
Rocks, secondary, of the Alps and Carpathians, remarks on, 176 
Rome, on the territory of, 76 
-^— — winter climate of, 190 
Rumfordi Count, biography of, 209 

Salmon, queries respecting the natural history of, 858 
Salt lake in Asiatic Turkey, account of, 18 
, Salt wells in China, 108 
Sang, Mr Edward, on capillary actkm, 280 
Serpentine rocks of Dee Side, on the, 314 
Sinai, Mounts remarkable noises heard at, 74 
Smelting of iron, improvement in the, 205 
Smith, James, Esq., on the milk-tree of Demerara, 315 
Snow line, on its height in Peru, 311 
Society, Wemerian, proceedings of the, 18^384 
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Somidiy myttanoiit, noliee of, 889 

Spain, on the geology o^ by Hausmann, 267 

SpiUaly Mr Robert, experiments on Mimoea pudica, 60 

Springs, fiesh water, at the bottom of the sea, account o^ 140 

— — — thdr chemical consthation and temperatare, 26 

^-^— of inflammable gas in Cfama> 108 

TabemaBmontana, a spedes of, described, which yields milk, 318 

Temperature, on the mean, of the atmosphere and earth, 233 

Thibet, nodce of Dr Gerard's Travels in, 191 

Thompson, 1^ Benjamin (Count Rumford), biographical account of, 209 

Tripang, or sea-slug of India, account of tbe^ 46 

Trout, queries respecting the natural history of, 359 

Tytler, P. £sq^ on the andent forests of Scotland, 105 

Wauchope, Captain, description of an apparatus, or rignal-post, for re* 

gulating chronometers, 289 
Wemerian Natural History Society, proceedings of the, 189, 384 
Wheat, observations on the growth of, 154 
Whitefield, Mr C- T., on the manis pentadactyla, 58 
Wilson, James, Esq., on domestication of insects, 368 

Zinkenile, « new mineral^ described, 148 



EXPLANATION OF PLATES. 
Pkte I^^Holothuria tubulosa or Tripang, 46. 

Figk 1. The Tripang or Hok»thuria laid open. The txani^Mxentobi 
long bodies are represented at a. The lighter yaits of the 
intestine are those containing fluid. The lung is seen at U ' 

Fig. 2. Is the sac, after the removal of the organs; shewing the 
calcareous ring of the mouth, the transverse fibres ana Ion* 
gitudinal bands, and the membrane, extended across the pos* 
terior extremity, which forms (and has been termed) the 
cloaca. 

Fig. 3. Is a view of the groups of vessels which, issuing^ from the 
lung, form one vessel, which divides immediatelj mto many 
snuOl branches, to be distributed to the cont^ous intesdne. 
On the outer surface of the intestine ifi seen a vessel, which 
nifiy be traced to the anus, idiere it joins the pulmonary vein. 

Fig. 4. A tentaculum *. 

Pkte n.*-«Geognostic Map of the Territory of Rome, p. 76» 

III. — Hart*s economical apparatus for heating apartments, p. 172. 
IT.— Chart of Professor Kopfer*s Isogeothermal lines. 
V.«-i.Illu8trative of Captain Wauchope's Signal-post for regulating 
Chronometers, p. 289. 
VI — Nepenthes distillatoria or Pitcher-plant of China, its seeds, and 
mode of germination, p. 379. 

• The Kdltor ngnto that put of the iatcvMtiBg dnwinft iUustradv 
lost in a quarter in London* when they bad been deposited some time by the author. BIr Collier 
bii again sailed for India, and promiaes to transmit to us without dday a fiirther account of those 
MlnuOs, so important In a commercial point of view. 
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